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Protein composition and antigenicity analysis of outer membrane vesicles of Fusobacterium nucleatum
and study on host cytotoxicity

DING Mei-qi, LI Yi-qiu, ZHANG Ge (Laboratory of Microbiology and Biochemical Pharmacy , School of

Pharmacy »Sun Yat-sen University »Guangzhou »Guangdong »China »511400) *

Objective To study the proteomic characteristics of Fusobacterium nucleatum (Fn) outer membrane vesi-
cle (OMV) and to investigate its role in host cells.  Methods OMYV were isolated and purified from the culture superna-
tant of Fn by gradient centrifugation. Proteins carried by Fn-OMV were identified by Nano-LC/MS/MS analysis. The
GO database was used for classification,and KEGG annotated pathways were classified and analyzed. The apoptosis effect
of Fn-OMYV on Jurkat and RAW264. 7 cells was examined by flow cytometry analysis. Live Fn was used as control. RKO
cells proliferation was determined by CCK8 assay after been treated with Fn-OMYV., Results The morphology of Fn was
confirmed by Gram staining. the mean particle size of Fn-OMV was 126.5 nm,and it exhibited good quality. Nano-L.C/
MS/MS analysis identified Fn-OMV carrying 509 proteins,accounting for 25% of the total bacterial protein of Fn,among
which there are 10 main bacterial outer membrane proteins,and the outer membrane proteins carried have good antigenici-
ty and many antigenic determinants. Using GO classification.it was found that Fn-OMYV carries a large number of pro-
teins related to molecular functions. The KEGG annotation pathway analysis showed that the top ten pathways with the
largest number of proteins were: antibiotic synthesis; carbon metabolism; ribosome; amino acid synthesis; purine metabo-
lism;aminoacyl tRNA synthesis; Butyrate metabolism; glycolysis/gluconeogenesis; pyruvate metabolism; amino acid and
nucleotide sugar metabolism. Flow cytometry showed that Live-Fn could promote the apoptosis of Jurkat cells and
RAW264. 7 cells,but Fn-OMYV had no apoptosis effect on these cells. Besides,Fn-OMYV did not effect RKO cells prolifer-
ation. Conclusion There are 10 outer membrane proteins of bacteria carried by Fn-OMV, all of them have good anti-

genicity and multiple antigenic determinants. Compared with Live-Fn,Fn-OMYV did not effect cells apoptosis and prolifer-
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ation. Therefore, this study provides basis information for the design of Fn-OMYV vaccine which has potential application value.
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Fig. 1 Morphological identification of F. nucleatum
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Fig.2 OMYV particle size measurement results
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Table 1 Antigenicity analysis of 10 outer membrane proteins
contained in Fn-OMV

w Average antigenic Antigenic

Accession  Description [k

u] propensity determinants
QS8RHV1 FN1893 144.5 0.9939 40
Q8RHT4 FN1911 76.2 1. 0054 27
Q8RHY1 FN1859 42.3 1.0177 13
Q8RE60 FN1265 20.7 1.0129 7
Q8RIPS FN1526 221.5 0.9999 72
QSRET7 FN1003 30.5 1.0074 7
Q8RES3 FN1273 47.0 1.0166 18
Q8RGN7 FN0254 175.9 0. 9956 55
QSRIM1 FN1554 167.8 0.9918 50
Q8RG0S5 FNO0517 50.9 1. 0150 13
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Note:Each column in the figure represents the secondary classifica-
tion of a GO. The higher the bar, the more proteins in this secondary
classification; the ordinate represents the secondary classification term
of GO,and the capital letters in front of the term are the abbreviations
of the three categories. , Represents which category it belongs to; the
columns are marked with different colors, where green represents bio-
logical processes, blue represents cell components, and red represents
molecular functions.

Fig.3 GO secondary classification statistics chart
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Note: The different colors in each pie chart in the figure represent
different GO Term, and its area represents the relative proportion of
protein in the GO Term; this figure contains 3 pie charts,3 rows from
left to right, Respectively represent the three branches of GO, namely
MF molecular function, pink, CC cell components, blue, BP biological
process.green;the legend below each row is the corresponding GO clas-
sification term.

Fig. 4 GO secondary classification pie chart
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biological pathway is in the tested sample.
Fig.5 The top 20 pathways with the largest number of proteins
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Note: The ordinate is the name of the KEGG metabolic pathway,
and the abscissa is the number of proteins annotated to the pathway.
Paths that do not use color indicate different categories. According to
the KEGG level (KEGG BRITE) database,the KEGG database is divid-
ed into 4 levels (brite) , which are represented by A,B,C,and D,and the
levels increase sequentially. Among them,brite A includes 6 branches:
Cellular Processes, Environmental Information Processing, Genetic In-
formation Processing, Human Diseases, Metabolism, Organic Systems.,
corresponding to different colors in the figure, see the legend on the
right; brite B belongs to a small branch in brite A,corresponding to the
ordinate in the figure;brite C is a specific metabolic pathway;brite D is
the gene product in the pathway,In this study,it is a certain protein.

Fig. 6 KEGG annotation statistics
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