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Abstract In this paper, we systematically analyzed the proteome of F. nucleatum by using liquid chromatography coupled
tandem mass spectrometry (LC-MS/MS) and label free quantification in different culturing pH conditions. We identified over
950 proteins in each LC-MS/MS run. Totally 1198 proteins were identified in two different pH conditions, which correspond
to 58% of the protein coding genes among the whole genome of F. nucleatum. The three replicates of pH 6.5 (pH condition
of cancer tissue) and pH 7.5 (pH condition of normal tissue) coincide for more than 70% of all the identified peptides and
more than 90% of the identified proteins, which indicates the stability and reproducibility of the experiments. By label-free
quantitative analysis of the proteome, 1001 proteins have quantitative information. We found that 263 proteins were shown
significant expression changed between pH 6.5 and pH 7.5. According to the gene ontology analysis, the significant expres-
sion changed proteins were focused on several metabolism processes and functions, such as metal ions transport, thiamin
metabolic and carbohydrate metabolism and so on. Butyric acid fermentation is one of the important metabolism pathway in
F. nucleatum which also have relationship with colorectal cancer. Butyric acid fermentation pathway including five catego-
ries of metabolic enzymes which contains eight protein coding genes. We have found five metabolic enzyme (acetyl-CoA
acetyltransferase, 3-hydroxybutyryl-CoA dehydrogenase, crotonase, butyryl-CoA dehydrogenase and acetoace-
tate:butyrate/acetate CoA transferase) significant down regulation in pH condition of cancer tissue. Therefore, the butyric
acid fermentation pathway were inhibited in F. nucleatum when it is living in colorectal cancer micro-environment. As the
decrease of the butyric acid production is one of the phenomenon in colorectal cancer patient and F. nucleatum could pro-
mote colorectal cancer development, we verified F. nucleatum have contribution to this phenomenon. And the inhibition of
butyric acid fermentation may give evidence that F. nucleatum could promote the colorectal cancer development in metabo-
lism level.
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Figure 2 Dynamic range of the identified proteome
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Figure 3 Gene Ontology analysis of biological processes and molecular functions annotations in F. nucleatum proteome
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Table 1 Enriched biological processes and molecular functions of the
significant expression different proteins

)

Biological processes

—log(p-Value)

sulfur compound biosynthetic process 1.009782
thiamin metabolic process 1.02047
thiamin and derivative biosynthetic process 1.02047
thiamin and derivative metabolic process 1.02047
response to extracellular stimulus 1.113148
cellular response to extracellular stimulus 1.113148
thiamin biosynthetic process 1.113148
phosphoenolpyruvate-dependent sugar phosphotrans- 1282357
ferase system

ncRNA metabolic process 1.338941
ncRNA processing 1.351019
iron ion transport 1.351054
iron ion transmembrane transport 1.510454
high-affinity iron ion transport 1.510454
translation 2.498055

®

Molecular functions —log(p-Value)

cation binding 1.096386
ion binding 1.096386
zinc ion binding 1.208525
metallopeptidase activity 1.277128
iron ion transmembrane transporter activity 1.396889
oxidoreductase activity, acting on the CH-NH group

of donors 1396889
transition metal ion binding 1.470774
oxidoreductase activity, acting on the CH-NH group 1557169
of donors, NAD or NADP as acceptor

rRNA binding 1.673001
carboxy-lyase activity 1.698073
RNA binding 1.84451
structural molecule activity 2.378564
structural constituent of ribosome 2.378564
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Figure 5 The fold change of proteins involved in butyric acid fermenta-
tion pathway in F. nucleatum
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75 pmi.d. X 15 cm, C18 3k} 3 umi.d., 120 A fL1Z. i)
FH Az 0.1% R BI/KIEWE sl B: 0.1% IR I LG
Wi, GA%EEE: 5%~7% (1 min), 7%~30% (89 min),
30%~40% (15 min), 40%~80% (1 min), 80% (2 min),
80%~5% (1 min), 5% (11 min). §ii&{#H Triple TOF
5600, ¥ F: Gasl (5), Curtain Gas (30), IHT
(150), ISVF (2300); Jii i K AR Hf g ik 3 vy RS LK,
B AR 25 30 MR R AT, BhAHEER 18 s.
4.4 HIELIE

RIS EHEHEF AB MS Convertor K .wiff 4%
F.mgf XA, T\ mascot % 2. Mascot 4 i 2 5——4{
JEFE: Swiss-Prot; HBf: Trypsin; S KIRVIAL R 2; BFE
T HiEMmZE: 25 ppm; B B FREMZ: 0.1 Da; [HE
&M FRERR I (+57 Da); A BM: HRZAR
SA6(+16 Da)FIZE IR N i ZFEAL(+42 Da). 1874
R.dat CHFIEIL Scaffold 4. ANF pH 44 T & AR A
HIFR LAk iE i Progenesis LC-MS #HT5E &, %5 2
AR ZE 5 E T E A AR R DR
GO ¥ B 7 #r 1 Fl i) /2 DAVID (http:/david.abec.
nciferf.gov)*).
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