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Extraction and identification of extracellular mucilage proteins
from the conidia of Hirsutella satumaensis
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Abstract: [Background] The surface mucilage layer of conidia plays an important role in the interaction
between insects and fungi. Hirsutella satumaensis is a host-specific entomopathogenic fungus, and its
conidia are covered with a mucilage layer. However, the composition of the mucilage remains unclear.
[Objective] The extraction method of mucilage proteins from the conidia of H. satumaensis was
optimized, and the extracted proteins were identified by mass spectrometry. [Methods] The extracellular
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mucilage was eluted with a low concentration of dithiothreitol (DTT) and the extraction conditions were
optimized. We used sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) to determine
the extracted proteins concentrations and propidium iodide (PI) to detect the permeability of conidial
membrane. Finally, the proteins from extracellular mucilage were identified by peptide enzymatic
hydrolysis, LC-MS/MS, and protein comparative analysis. [Results] The optimized extraction condition
was as follows: extraction of the conidia at a concentration of 5x10” cells/mL with 2 mmol/L DTT at 4 °C
for 24 h, and the cell membrane integrity was not affected after extraction. Seventy-seven proteins were
identified from the extracellular mucilage of H. satumaensis conidia, most of which were small molecular
secretory proteins, including unannotated proteins, chitinase, lipase, and other insect cuticle-degrading
enzymes. [Conclusion] The extracellular mucilage of H. satumaensis has rich proteins involved in host
recognition and penetration, which is associated with adhesion and recognition of the host insect.

Keywords: Hirsutella satumaensis, extracellular mucilage protein, mild elution, adhesion
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Table 1 The concentration of conidia mucilage protein
with different extraction agents

FEHGH HEAHSE

Extraction agent Protein concentration (pg/mL)
2 mmol/L DTT 37.1579

0.5% SDS 34.239 6

2 mmol/L DDT+0.5% SDS  38.777 8

03}

0.2F

0.11

Amount of protein (mg/mL)

0.0

1 2 4
Concentration of DTT (mmol/L)

El1 FEXE DTIT REMIINERNERS

Figure 1 The amount of mucilage proteins from
Hirsutella satumaensis conidia released by different
concentration of DTT

Note: *: P<0.05
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Figure 2 Detection of mucilage proteins from Hirsutella satumaensis at different extraction time

TE: A: A[A DTT R BERIA [l 4R B )X 3 A 77 B W i 2 11 SR 4RI 20 5 B: SDS-PAGE HLIKARIN DTT 4R EUA R [a] f&
SAEMTFERE AR, SEFBNEAANFEN LFEE. M: Prestained protein ladder 26616

Note: A: Effects of different DTT concentration and extraction time on total protein extraction of conidia mucus; B: Determination of
extracted conidia mucilage protein by SDS-PAGE. Each electrophoresis lane is showed with different volumes of protein. M: Prestained
protein ladder 26616

75% ethanol-PBS Oh 12h I8h 24 h 36 h

-~ ) P4

= -

‘m.,.. '/_1 1
J!lii g

SDS (0.5%) DTT (2 mmol/L)

DTT+SDS

3 BAHRERHENEPIRACHEILSEERSEDT
Figure 3 DIC and fluorescence images of PI staining profiles of Hirsutella satumaensis conidia
T AL T3 310 DTT, SDS Ml DTT+SDS 23 BIAbHE 0, 12, 18, 24, 36 h; BT IEAH ] 75% Ethanol-PBS At , Bars=10 um

Note: Cells were released by DTT, SDS and DTT+SDS extraction for 0, 12, 18, 24 and 36 h, respectively. 75% ethanol-PBS treated
conidia was as a control for dead cells, bars=10 pum

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



Btha: BELB BB R AT AR R AR IS S E

4841

RIRZEREH], $RIBUNRITE 24 h ZNEF, 99.9%L)
AT R A M e R R B IR AR, T 36 h R
FIor AT 30%RERE PT Yeta ., LRI, $2EL
B ETE 24 h JTR S K ML 8 (1 T4 5 1fi 36 h 5
DO 43 240 M 30 3 M i 2, PR I 2 1 B B 7] e
TP hIAE 24 h LAWY
23 FEEARBILTEE

I VA 035 - B I T 1S (LC-MS/MS) X $2
WORAS A 26 & kA7 %, L% & i
77 A, REFEEAUA/NFHEA, AR
HIE 0-40 kD Z[i]. T 38 b i gL
DY B R A B, LR (R
% 2% W JE 75 ik %% & 1 (Hirsutella minnesotensis
3608)FENAH . HRATREN], FWIREGENFE
HERT 10 LAY Z R IE/ Ny FEFGR 2), 51
JUT il . Rel s 5 R A RE R fig AHOC 1, 38
A—RERNEN. XUEHAFRPEZE5%E
P FBEMOCHE A, S EMSAETH
BB U REAH G
3 WkE%4R

JRE L B 4 B 43 A A0 -1 2 T B 5 LA RS
LRSI KA E R IR REY] . A T iE—
SR F B SRR, A SCR PRSI

R2 MRARBESFFTHRIELEESR

AR L B9 B A A 7 AN EE O AR T
B, A5 RR I LS9 B Ao A A 3R R
FI I ARBUR R . 0 FHEEA 5%107 cells/mL,
2 mmol/L i) DTT, 4 °C #2824 h, ZIRBER S
S P feE R 0 T A AR B B ST AR T, ik
AH T 35X 4 it 3R 1A TR U A R, A
WFRERW], DTT SSBIRITE 40 MRE — i . 334
R AR 1 2 W n MR g AL DY xoE]
RESEPEHNES (R 36 h o2 ma 1 4 A i 7 1 1)
JE A

ASCH ] LC-MS/MS SRR BRI 4 4~ 5%
W T E RIS E, SRR —SSFRE
HRBEFAOC ) DIRETE /N F R, FIREER YL FF
Fa R R B R A B, X EE T
BB A0 B X — 5 S TR A 45 e L Bo o R &
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Table 2 Identification of protein bands extracted from mucilage by mass spectrometry

GAEE RS BRT HE T H A HAFE H A

Protein No. Accession No. Protein score Protein mass emPAI Protein description

1 21/799246882 56 11 349 0.70 Hypothetical protein HIM 04811
(secretory pathway protein)

2 gi|799251155 27 27 877 0.50 Hypothetical protein HIM_ 00486

3 21799249948 22 13 838 0.48 Hypothetical protein HIM_02010

4 21/799240436 52 46 520 0.45 Chitinase 1

5 g1]799245656 33 15 440 0.23 Esterases and lipases

6 2i1|799246399 119 57 202 0.18 Hypothetical protein HIM_05392

7 gi|799247653 87 40 141 0.17 Cuticle-degrading protease

8 21799243972 77 40 095 0.17 3-isopropylmalate dehydrogenase

9 21799247114 41 19 460 0.17 ATP synthase subunit

10 gi/799249992 121 63 791 0.16 Hypothetical protein HIM_ 02054

Note: HIM: Hirsutella minnesotensis 3608
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