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Comprehensive analysis for the association between microbiome in the gastric
mucosa and malignant potential of gastric cancer
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In this study, we developed a detecting method of F. nucleatum, targeting
nusG, using real-time PCR. We examined the clinicopathological, molecular characteristics, and
prognostic effect of the tumor with F. nucleatum (+) tumors, compared to those without. In a total
of 115 cases with gastroesophageal adenocarcinoma, F. nucleatum was detected in 40 cases (34.8%). We

analyzed factors like gender, age, tumor location, H pylori infection status by gastroscopy,
disease stage, PD-L1 expression on tumor cells, intra-/peri-tumoral CD8(+) lymphocyte infiltration,
intra-/peri-tumoral FOP3(+) lymphocyte infiltration, EBV infection, MSI status, Ki-67 intensity,
TP53 mutation, HER2 status, LINE-1 methylation level, and CpG methylator phenotype (by using MGMT,
CHER, and CDKN2A). However, there was no significant differences. We could not find any prognostic
difference between the two, in disease-specific survival, time to recurrence, relapse-free survival,
or overall-survival.

microbiome

Fusobacterium F. nucleatum microbiome



Microbiome

13 130
500 800
Genet. 2012 microbiome
microbiome
Microbiome
Gallimor

2
microbiome Cho | et al. Nat Rev
Microbiome
e AM et al. N Eng J Med. 2013 In vivo

Arthur JC et

al.Science. 2012, Belcheva et al. Cell.2014

Fusobacterium
microbiome

Fusobacterium Nucleatum

Yoshimoto et al. Nature 2013
Fusobacterium
microbiome

Helicobacter pylori

Fusobacterium Nucleatum

203 FFPE DNA StepOnePlus™ Real Time PCR
system(Applied Biosystems) Tagman probe DNA
16S Fusobacterium Nucleatum  nusG
1 Threshold 0.2
1
Target Nucleotide sequence (5'->3') Size (bp)
Forward CGTCAGCTCGTGYCGTGAG
Internal control
(165 rDNA) Reverse ~ CGTCRTCCCCRCCTTCC 131
Probe FAM-TTAAGTCCCRYAACGAGCGCAACCC-BHQ1
Forward TTCAATAAAAGTGGCAGGTCAAG
nusG gene of
Fusobacterium poyerse  TAACAACACATGCAGGTCAATGG 100
nucleatum
AccNo. GMHSIS16  prope FAM-ACTCGAACCCCCAACCCTCGGTTT-BHQ1
1 Real-time PCR Fusobacterium Nucleatum
DNA 138 115 83.3% 16S DNA
40 34.8 Fusobacterium Nucleatum  nusG
40 Fusobacterium Nucleatum 75

2 Fusobacterium Nucleatum



Clinicopathological feature Fusobacterium P
ALL Stage total Negative Positive (across
subtypes)
Total No. of patients 115 75 (65%) 40 (35%)
Gender 0.82*
Female 25 (22%) 17 (23%) 8 (20%)
Male 90 (78%) 58 (77%) 32 (80%)
Age at surgery (mean + SD) 69.3+12.1 68.9+12.5 70.1£11.5 0.88
. 2.
Body mess index (kg/nt) (mean + SD) 227432 22.7+3.4 22.842.9 0.80
*not all cases
Siewert classification 0.84
Typel 8( 7%) 5( 7%) 3( 7%)
Typell 66 (57%) 41 (54%) 25 (63%)
Typelll 7 ( 6%) 5( 7%) 2 ( 5%)
G 34 (30%) 24 (32%) 10 (25%)
Barrett's esophagus 0.79*
Absert 68 (78%) 43 (77%) 25 (81%)
Present 19 (22%) 13 (23%) 6 (19%)
Helicobacter pylori
*not all cases 0.99*
Negative 4 (33%) 2 (40%) 2 (29%)
Positive 8 (67%) 3 (60%) 5 (71%)
Disease stage 0.69
I 28 (24%) 20 (27%) 8 (20%)
1] 32 (28%) 21 (28%) 11 (27%)
11 44 (38%) 26 (34%) 18 (45%)
\% 11 (10%) 8 (11%) 3(8%)
Lymphati c invasion 0.84*
*not all cases .
Absent 51 (48%) 34 (49%) 17 (46%)
Present 56 (52%) 36 (51%) 20 (54%)
Adjuvant chemotherapy 0.35%
*not all cases )
Absert 56 (67%) 38 (70%) 18 (60%)
Present 28 (33%) 16 (30%) 12 (40%)
Recurrence .
*not all cases 041
Absent 69 (63%) 43 (60%) 26 (68%)
Present 41 (37%) 29 (40%) 12 (32%)
PD-L1 tumor proportion score>1 0.46*
*not all cases !
Absent 47 (85%) 30 (88%) 17 (81%)
Present 8 (15%) 4 (12%) 4 (19%)
DR o L
Intratumor CD8 counts (mean + SD) 306.54225.4 309.1+191.2 302.24278.3 0.38
*not all cases
Peritumor CD8 counts (mean  SD) 329.54231.0 314.94230.8 353.64235.2 0.47
*not all cases
Intratumor FOXP3 counts (mean + SD) 157.2497.3 173.24106.7 130.6474.4 0.24
*not all cases
Peritumor FOXP3 counts (mean + SD) 168.2497.8 164.6+96.7 174.0£102.0 0.80
*not all cases
EBV status 0.99*
Negative 114 (99%) 74 (99%) 40 (100%)
Positive 1( 1%) 1( 1%) o]
MSI status (6markers) 0.31
MSI-High 11 (11%) 5( 8%) 6 (18%)
MSI-Low 3( 3%) 2( 3%) 1( 3%)
MSS 83 (86%) 57 (89%) 26 (79%)
TP53 NGS status 2 0.50¢
*not all cases
Mutation 33 (57%) 20 (54%) 13 (62%)
WT 25 (43%) 17 (46%) 8 (38%)
Ki-67 positivity 0.59
0-9% 1( 2%) 1( 3%) o]
10-29% 7 (12%) 6 (16%) 1( 5%)
30-49% 10 (17%) 7 (18%) 3 (14%)
50-79% 30 (50%) 18 (47%) 12 (57%)
80-100% 11 (19%) 6 (16%) 5 (24%)
HER2 IHC=> 3+ 10%
' C> 3+ and 10% 0.90¢
not all cases
Absert 54 (93%) 34 (92%) 20 (95%)
Present 4( 7%) 3( 8%) 1( 5%)
LINE-1 methylation level (mean + SD) 65.6:8.8 66.348.6 64.348.9 0.37
*not all cases
EGJ-CIMP3
*not all cases 0.4
o 36 (45%) 24 (46%) 12 (41%)
1 22 (27%) 14 (27%) 8 (28%)
2 9 (11%) 5 (10%) 4 (14%)
3 14 (17%) 9 (17%) 5 (17%)
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Disease-specific survival
- Time to recurrence Relapse-free survival
overall-survival Fusobacterium Nucleatum
1
1 Kaplan-Meire
) Disease specific survival (;’ime to recurrence (RO-1 cases)
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3.
Factors Total No. I':usobacter/um o P
Negative Positive
115 75 (65%) 40 (35%)
The first site of
recurrence (except R2
cases)
Liver 12 (29%) 7 (24%) 5 (42%)
Peritoneum 12 (29%) 10 (34%) 2 (17%)
Lung 3( 7%) 2( 7%) 1( 8%)
Bone 2( 5%) 2( 7%) 0
Adrenal 0 0 0
Brain 0 0 0
Anastomosis 3(7%) 1( 3%) 2 (17%)
Pleural 0 0 0
Other 2( 5%) 1( 3%) 1( 8%)
Lymph node 12 (29%) 7 (24%) 5 (42%)
Cervical LN 0 0 0
Mediastinal LN 5 (12%) 3 (10%) 2 (17%)
Paraaortic LN 4 (10%) 2( 7%) 2 (17%)
Abdominal LN 3( 7%) 2( 7%) 1( 8%)

Unknown 1( 2%) 1(3%) 0
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