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Abstract: In order to elucidate the molecular mechanism of kelp polysaccharides metabolism by Microbulbifer sp. ALW1 with
kelp-degrading ability, the proteome of kelp polysaccharides metabolism by this strain was studied in this study. Two-dimensional gel
electrophoresis (2-DE) and mass spectrometry (MS) were utilized to identify the differential proteins of strain ALW1 metabolizing three kelp
polysaccharides (laminarin, fucoidan, and pectin). The results of two-dimensional gel electrophoresis revealed 202 differentially expressed
protein spots, and 161 proteins were finally identified using mass spectrometry. Cluster analysis showed that a total of 35 up-regulated proteins
were identified in intracellular proteins cultured with laminarin as a carbon source compared to those cultured with fucoidan and pectin. A total
of 88 up-regulated proteins were identified in intracellular proteins cultured with fucoidan as a carbon source compared to the other two protein
samples. A total of 68 up-regulated proteins were identified in intracellular proteins cultured with pectin as a carbon source compared to the other
two protein samples. GO analysis showed that differentially expressed proteins were mainly concentrated in cell and cell part in terms of cellular
component, mainly concentrated in catalytic activity and binding function in terms of molecular function, and mainly involved in cellular
process and metabolic process in terms of biological process. The proteomic study on the metabolism of different kelp polysaccharides by
Microbulbifer sp. ALW1 lays a theoretical foundation for the molecular mechanism of polysaccharides metabolism by this strain and the
production of kelp low molecular weight polysaccharides and oligosaccharides using this strain.
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Fig.1 Growth of Microbulbifer sp. ALW1 in three different kelp polysaccharide media
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Fig.2 2-DE analysis of proteomes of three kelp polysaccharides metabolized by Microbulbifer sp. ALW1
E: (A) ARA BHEAR—RRIZIRGA T 49 2-DE B; (B) Mgk S AE—BRIERFM T 2-DE B; (C) ARIRAH
—HRIFIFAF T 2-DEA; (D) =AM 2R REEEOR.

23 ZRFxHE AW GO 3 i AT

NI TE AT WE . 2 AR VB M — BR RS R IR il b 22 e RIA R AR ThAEE, 3T GO 2#fr, WEFT
X 161 FhZEFRIZE ARSI« T IhRefAEY b a2k, B3 BoR, 161 FiERREEAR+TH 122
FhEEE RN GO B R, WRIEIREIRER A A=K, BN RREE 31 MK, MRS S, &2
(ALH5 108 M) A T4l (GO: 0044464) FIZHHE (GO: 0005623). H4k 33 FhiE A A T
(GO: 0016020) H, HAMAETEFEARMESY (GO: 0032991, 4iffids (GO: 0043226). JEHR/r (GO:
0044425) FI4HMIZEA 7 (GO: 0044422) 1 (B 3). BN —MRIRLE M, 18 GO MRS+, %%H
BFE R FRUZ DL AR AN IR B T E B AR E R E S, JEiiE, RS (c-di-GMP) &
TEA R V2 RIS A5, Sk EER c-diGMP W] DASE AN b )R RS A SRAE, FR IR I A2 5645

4



2025, Vol.41, No.11

M BEEBE Modern Food Science and Technology
BT )\ANTRA, BmERIE RS (GO: 0005488), HUGEMEALIEYE (GO: 0003824), A

TIIfe,
PUEMIENE (GO: 0016209). 45Ky FitE (GO: 0005198). ¥z AiEME (GO: 0005215). HEsfi¥i gtk
(GO: 0140110). 7 FH'FFiEME (GO: 0060089) F14rFIhAEUTIF (GO: 0098772) (3. EE/24is &
B AT, AR A AR R e R A A T AR A S 8. AWPALLRATZHE . H SRR
JRAME—TRIRRE TR AR ALW], BREEFERAE T8, 2 CiZERAEaEsh. AT, s s
YA (GO: 0009987), HREGMRMIIFEE XK (GO: 0008152), HothH EAE it FEALFEXT T
R (GO: 0050896) AT (GO: 0065007) AR/ 4HLRE Y K A (GO: 0071840) Ef7 (GO: 0051179)
AR (GO: 0050789). AW RN iR (GO: 0048519). ZAWITFE (GO: 0051704). AW FEMN
IEVHE (GO: 0048518). f55f&i (GO: 0023052). #HEEE (GO: 0098754). AFHEFE (GO: 0022414). A:%H
(GO: 0000003). izzh (GO: 0040011) AL HILFE (GO: 0032502) (K 3). XTAMHRE, ANFRBIRISE
Frokf R T S AR AR SR B R FE R B . AR BT X e R AR A S R A i
172, B AR AR, AR X A S SRS AR A A ZE I . W TE R, B RS IR R A AL,
Z e RN ZERE O G RS E, RIEMIE T WA S S5 AR EHE R 1) H R H I B2 74k,
WS 5ERARRFIREE . HERHASE 2 PR I S B A R I 22 A0 B0. FESERTIE 7T, JET GO 40t kI
O ALW T AR B 22 08 10 A R AE A IS AR S A T 5 3 Sy, SR 4n N AR Ao, JIESE T bk
ALW 1 TEMETER o i AP AE DG HERT) . Nishitsuji P PUFME#SERE (S. K. O F1 C) WZERE AT GO
T, ORIV 5 R AR AR SRR . S9ah, BT GO 0Mr, KILZLEE Asparagopsis taxiformis 1)
HEREES SRR ARSI R AN R, RN R ZHERFREEOHS 54

122

“ NpN
HACHAE S B0
100
3
2 80 2
% c
o
5 60 i73 ©
o o
g 40 5
E . Fel
8 5
o 20 z
a
8 [ [ 1T | P | T [ —
E=XQ='=03Q_),\3~>~)~ “ L Cc vy annncOHOCcCco
8825835555555 5 FILIIIIGISSLL83
Qe CEVDESESEES 88(5888::80100 b4
S £30283E£3308380 3. ] £E§ 3253
§ SOTSES/ITT S858383859889s58
Se58L Es82 sPanco0foesS%835
2°88€6% §s23 § 3859525 ©£58
= & ] --8¢~°3- 5355283 < 3§
£ S 2 o - g’--g’g’§“°: 3
& 13 LRI \?‘\QCC 13
= SSEESFOS SS9 92868 S
(S < L= o o0 Qs & (<)
8 SEFSS O L0089 3Fa L
&C. r EOND ¢
& K SOS552NQ 3
B3 X < c cC
2 s S SS& § ®
° 3 3 I S
a 7] - - o
3 33 =
e &8 13
s2 &
- 873 S
> S
1
:8 &
3
Aolecular Functi Biological Process

Cellular Comp t N
3 ERFIEEBRM G 573
Fig.3 GO classification of the differentially expressed proteins
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Fig.4 Cluster analysis of differentially expressed proteins. (A) Between the intracellular proteins cultured with laminarin and fucoidan
as carbon sources. (B) Between the intracellular proteins cultured with pectin and fucoidan as carbon sources. (C) Between the

intracellular proteins cultured with pectin and laminarin as carbon sources.
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