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Abstract: [Objective] The cell wall structure characteristics make it a challenge to obtain the
whole proteins of Paenibacillus sp. as a Gram-positive bacterium. We employed three
representative lysis methods: lysozyme combined with ultrasonic treatment (method 1),
lysozyme combined with SDS heat treatment (method 2), and liquid nitrogen combined with
ultrasonic treatment (method 3), to obtain the samples for mass spectrometry-based proteomics
research on Paenibacillus sp. [Methods] We compared the protein extraction efficiency of the
three methods based on protein yield and SDS-PAGE. Furthermore, we analyzed the obtained
protein samples by mass spectrometry. [Results] The protein extraction efficiency of the three
methods was similar. The number of proteins identified in the sample prepared with method
3 was the highest (2 638 proteins), followed by that with method 1 (2 452 proteins), and that
with method 2 was the lowest (2 003 proteins). The Venn diagram was established to compare
the protein identification flux of the samples prepared with different methods. Considering the
protein extraction efficiency and the shortcomings of method 3, we finally chose method 1 as
the most suitable method to extract the proteins for mass spectrometry-based proteomic
analysis. Finally, the basic properties of proteins identified by mass spectrometry, including
molecular weight, isoelectric point, and hydrophobicity, were analyzed. The proportion of each
component of the proteins obtained by the three methods was the same as that of the predicted
proteins of the model strain Paenibacillus polymyxa. [Conclusion] For the proteomics research
on Gram-positive Paenibacillus sp. by mass spectrometry, lysozyme combined with ultrasonic
treatment is the most suitable method for sample preparation.

Keywords: Gram-positive bacteria; protein lysates; proteomics; polypeptide
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Figure 1 Shematic workflow for protein extraction protocols of Paenibacillus sp.
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Figure 2 Bacterial enzymolysis process with lysozyme. A: Hydrolytic process with different lysozyme
concentration at 37 °C. El, E5, and E50 represent 1 mg/mL, 5 mg/mL, and 50 mg/mL concentrations of
lysozyme respectively. B: Bacterial enzymolysis process with 1 mg/mL lysozyme. Agpo, Aogo, and Aggg represent
the absorbance values at wavelengths of 600 nm, 280 nm, and 260 nm, respectively.
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Figure 3 Comparison of protein yields from three
extraction methods. Protein yield, ratio of extracted
protein quality to wet weight. The same letters mean

no significant difference among different methods
(P>0.05).
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Figure 4 SDS-PAGE of protein extracted by three different methods. Lane 1: Cell lysate; Lane 2-3:
Supernatant and precipitation by method 1; Lane 4—7: Supernatant and precipitation by method 2 (lane 4 and
lane 5 is the supernatant and the precipitation respectively by centrifugation after heating at 90 °C for 30 min;
Lane 6—7 is the supernatant and the precipitation respectively after placing on ice for 30 min); Lane 8-9:

Supernatant and precipitation by method 3.
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Figure 5 Venn diagram of proteins identified by
three methods.
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Figure 6 Histogram of characterization of proteins identified by mass spectrometry. A: Histogram of Gravy
value distribution of proteins identified by mass spectrometry from three methods and predicted proteome from
Paenibacillus polymyxa genome. B: Histogram of isoelectric point distribution of proteins identified by mass
spectrometry from three methods and predicted proteome from P. polymyxa genome. C: Histogram of molecure
weight distribution of proteins identified by mass spectrometry from three methods and predicted proteome from
P. polymyxa genome. Different lowercase letters indicate significant different protein characteristics (P<0.05).
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W, 3 AR 3 ROy & E A
JE LR S AT A3 BT S« T A AR 1 U
%, H2638 1 Jik—fat, ¥ET 24524
HH; Nk EENERSERD, 2003 1 E
Mo HETEARMKPSH SDS, Ei—f
ARG 1) 2575 790, AR X Ao e 308 %) vk A S s it
Ry oA LR, IRIREEER) SDS AT LA i
[l RV AL ARSI 4k SDS TERE S04 h
HA Zy ket BMEAE S & AR & SDS Xt
JE ek G Tt 2 P= A . AHIFSE R T FASP
WA 7 X IR A A TR B, A SOk A,
FASP RBiHfig J5 i v i FH 20 9 PR 22 AT LUSE A A5 25
Brzdfirh SDSUS . SRR AR i o AT BEATS
BB SDS FREE, I LA 20U A F i A I A
YKER M EABE WD A, TR LT
ik —5hE SR, BRI WA A
P R (O 1 —) S Utk EE R O 02
FE T B 2 E 2K 2R HU AT TR (Paenibacillus sp.) &
H B 2 e i . Horh, W AR
3 Ff 22 ECBH A 20 TR ) 400 R 4, P U0 BB A
V5 210 R RE DA S L A A R A TR, (A5 11 B AT LA o
SR, AR E R E AR bE, 8
b BT T S B T E AR T, gy T
i AL BUKTESERD], 3 FOR Rl vk
U E I RRR B AR 25 20 A1 Y L N AR B b 7
i 1B U Rl 2 %28 ZF 1 4T @ (Paenibacillus
polymyxa) 1 &AL E 1

gi B RTIR W DRSS R A R O v
—)$E E T R A B AR T AR 1 B O R R
e, R E P M RA RN, I,
Tk — g B T ORI B OR %8 2R A LA A
(Paenibacillus sp.)& H BB E LT 7 %
RIS TT, EARAENECORRSEIS, B
Jo S22 AT T ) 2 1 B2 A2 4 5 43 B LA
S A A DCHSIF 58 B9 T HeARJEA
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