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2.1
JY921 DN ( ) ; Precellys 24 (
Bertin Technologies ) ; Milli-Q Advantage A10 ( Millipore ) ;7890 A
5975 C ( Agilent ) ; TUA810 (
) o
AS1.398 o N N
1% (TMCS)  MSTFA Sigma ; N
; NaCl,(NH,),CO; NaAc
Oxoid ; Milli-Q o
2.2
2.2.1 AS1.398 LB (1% NaCl 1% 0.5%
) 37C (Agp =2.2) o
2.2.2 10 mL 30 mL  —40C 4°C
6000 r/min 10 min 10 mL 0.9% ( NH,) ,CO,
o 750 uL. —40C 70% 4°C
10000 r/min 15 min o 2 L 50 mg/mL o
80 L 20 mg/mL 30C 90 min, 80 wL
1% TMCS  MSTFA 37°C GC-MS o
2.2.3 GCMS - GC-MS o GC-MS
70°C 4 min  3°C/min 133°C 2°C /min 200°C 3°C /min
220°C 5°C /min 260°C - :270°C; :280%C; ( ET)
230°C 70 eV; 150°C m/z 85 ~500. . Agilent HP-5
(30 mx250 pmx 0.25 pm) : :1. 0 mL/min; ;
1 nL. Chemistation Nist08
900 85% o
2.2.4
~60% ~60% 0.9% NaCl.60% 0.9%
(NH,) ,CO, 60% 0.9% NaAc "7 %, 3 o 10 mL
4°C 6000 r/min 10 min 0.9% NaCl o
2 mL —-40°C 4 (2 mL 0.9% NaCl) 4°C 6000 r/min
10 min o 260 280 nm
o GC-MS
2.2.3 2.0 ho
2.2.5 10 mL 2.2.4
3 60% /0.9% NaCl 2 h. GC-MS
2.2.3, 3 o
(1) 750 pL —40°C 70% Precellys 24
4°C 10000 r/min 15 min o (2)
750 pL —40C 70% 4°C
10000 r/min 15 min - (3) 750 pL —40°C
70% 40 W 30 min  4°C 10000 r/min 15 min o
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2.2.6 10 mL 2.2.4
60% /0.9% NaCl MSTFA 0.5 1 1.5 2 2.5h
2.2.3 GC-MS 3
3
3.1
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60% " (
NaCl.(NH,) ,CO, NaAc )
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1 100% 0 60%
60% 0.9%  NaCl.(NH,),CO, NaAc
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NaCl
1B 100%
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0.9% ( NH,),CO,
Lar 281
1.2} o A ¢ 24+ %/
. 1.0F Y A5 - %20
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£ 06f 5 g 12r %
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1 . (A) 7 (B)

3.2

Fig. 1 Leakage of intracellular substances with different quenching solvents. ( A) leakage of protein and nu-

cleic acid; ( B) leakage of metabolites
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Fig.2 Extraction of intracellular metabolites by different cell disruption methods. ( A) venn diagram; ( B)
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Fig.3 Effect of derivatization time on quantitation of metabolites
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Comparative Study on Sample Pretreatment Methods
for Metabolomics Analysis of Bacillus Subtilis

WANG Hong-Bin' >* YANG HongZhe' >? YANG Ji-Han' >® WANG Yong-Shuai' >* LU Fu-Ping" ' >’
( Key Laboratory of Industrial Fermentation Microbiology Ministry of Education' The College of Biotechnology
Tianjin University of Science & Technology’ National Enginering Laboratory for Industrial Enzymos®  Tianjin 300457  China)

Abstract An appropriate sample pretreatment method is crucial to the metabolomic analysis. Till now many
different sample pretreatment techniques for microbial metabolomics have been reported but it is not clear
which one is suitable for sample preparation for metabolomic analysis of Bacillus Subtilis. To improve the
quality of metabolomic analysis of B. subtilis based on gas chromatography-mass spectrometry ( GC-MS) in
this study the leakage of intracellular metabolites with five different quenching solvents was compared and it
was found that 60% methanol/0.9% ( NH,) ,CO, and 60% methanol/0.9% NaAC had the least leakage.
The effects of different cell disruption methods including bead-milling liquid nitrogen grounding and
ultrasonication on the extraction of metabolites were compared. The bead-milling method exhibited the highest
extraction efficiency. The effects of derivatization time (0. 5-2.5 h) on relative abundance of metabolite
distribution were also investigated and it was found that 2 and 2.5 h were adequate for derivatization. The
optimal sample pretreatment method for metabolomic analysis of B. subtilis was determined as follows: 60%
methanol /0. 9% ( NH,) ,CO, as quencher glass bead breaker used for cell disruption and the derivatization
time of 2 h. With this method 223 metabolites in B. subtilis. were identified by GC-MS including a large
number of amino acids organic acids and carbohydrates. This study lays the foundation for the comprehensive
Metabolomics analysis of Bacillus Subtilis.
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