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Preoperative serum IL-6 concentration associated with CDX2 expression in gastric
cancer
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Caudal-type homeobox 2 (CDX2) is a homeobox protein involved in intestinal
differentiation, both in normal and aberrant locations. Through this function, CDX2 is associated
with inflammation and has a pivotal role in inflammation-related gastric carcinogenesis. In the
present study, based on our previous findings, we further explored the inflammation-related
carcinogenesis in patients with gastric cancer. Subsequently, to confirm CDX2 suppression due to the

IL-6/STAT3 pathway, we investigated the interaction between preoperative serum IL-6 concentration
and CDX2 expression in gastric cancer specimens. Consistent with aforementioned in vitro experiment,
cases with negative CDX2 expression showed significantly higher IL-6 concentration than those with
positive CDX2 expression. This result suggests that CDX2 expression may be suppressed by IL-6 thus
contributing to gastric carcinogenesis.
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Figure 1. Representative images of immunohistochemistry for CDX2 in
gastric cancer. Positive (A and B) and negative (C and D) CDX2 staining.
Scale bar is 100 um.
CDX2
Fig. 2
21 A 20 P=0.273 B 20+ P=0.148 C 20 P=0.794
1L- —
6 — 157 * . 157 i * — 157 o
E . E . E .
CDX2 g 0] % & E 10, . ., g 0] % e
< °® hd < ,* b —te— —
= - = - = oo
5. :. 5. . .. 5_ . :
: : > Ak :
<70 yrs >70 yrs Female Male Dif Undif
(n=10) (n=11) (n=6) (n=15) (n=11) (n=10)
D E
204 P=0.694 20 P=0.043
_ 151 . ° _15{ *
ELISA T ) E .
2 qof o o —t R .
IL-6 3 o * — 3 o _a
5. L] 5. L]
L] .
1L-6 N | i n W T cDX2() CDX2(#)
(n=8) (n=5) (n=4) (n=4) (n=13) (n=8)
2A Stage
Figure 2. Correlation between serum IL-6 concentration and clinicopathological factors and
2B CDX2 expression in gastric cancer. (A-D) IL-6 expression differences were not observed
between age (A), sex (B), histological differentiation (C) and stage (D). (E) IL-6 expression
differences were observed between CDX2 negative (n=13) and positive (n=8) cases. Horizontal
2C bars indicate the mean expression values. Mann-Whitney U test or ANOVA test.
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Table 1. Characteristics of study populations of patients with gastiric cancer

CDX2 CDX2 IHC expression
Total Positive Negative p-value
IL-6 (n=21) (n=8) (n=13)
P =0.043 Age-year 0.466
2E The Mean (range) 68.6 (38-86) 68.6 (38-86) 68.5 (48-81)
Cancer Genome Atlas TCGA  Gender-no. (%) 0.631
Male 15 5 (63) 10 (77)
CDX2 Female 6 3(37) 3(23)
Histological type-no. (%) 0.659
630 o -
Differenciated 11 5 (63) 6 (46)
5 IL-6 630 Undifferentiated 10 3(37) 7 (54)
13 TNM Stage-no. (%) 0.229
2 CDX2 I 8 4 (50) 4(31)
IL-6 ! 5 2(25) 3(23)
1] 4
CDX2 v . 1(13) 3(23)
1(13) 3(23)
IL-6 / STAT3 Depth of invasion-no. (%) 0.571
T 8 4 (50) 4(31)
T2 2 0 2(15)
LE 3 2 (25) 1(8)
T4 8 2 (25) 6 (46)
IL-6 Lymphatic invasion-no. (%) 1
- Present 16 6 (75) 10 (77)
Absent 5 2 (25) 3(23)
1L-6 Venous invasion-no. (%) 1
CEA Present 15 6 (75) 9 (69)
CA19-9 Absent 6 2 (25) 4(31)
LN metastasis-no. (%) 0.673
positive 12 4 (50) 8 (62)
CEA IL-6 negative 9 4 (50) 5(38)
CDX2 Distant metastasis-no. (%) 1
CEA  positive 4 1(13) 3(23)
IL-6 negative 17 7(87) 10(77)
P value from Mann-Whitney U test or Fisher's exact test.
3A B
CA19-9 IL-6 CDX2 CA19-9
IL-6 3C D IL-6
3E F
IL- Table 2. Twenty seven gastric cancer cases with genetic alteration from TCGA study
(n=630)
6 genetic alteration
CDX2 Case No. Case ID CDX2 IL-6
1 TCGA-BR-8678 Deep deletion no alteration
2 TCGA-CD-A487 Deep deletion no alteration
IL-6 3 TCGA-B7-ASTI V306Cfs*2 Amplification
4 TCGA-BR-4368 V306Gfs*31 no alteration
5 TCGA-B7-5816 V306Gfs*31 no alteration
6 TCGA-BR-6452 P274H no alteration
TCGA 7 TCGA-CG-4437 Amplification Amplification
4 8 TCGA-HF-7133 Amplification no alteration
9 TCGA-HU-8249 Amplification no alteration
10 TCGA-D7-A6F2 Amplification no alteration
11 TCGA-VQ-A8P5 Amplification no alteration
12 TCGA-VQ-ABE7 Amplification no alteration
GS 13 TCGA-VQ-A91Z Amplification no alteration
STAT3 14 TCGA-VQ-AAGD Amplification no alteration
15 TCGA-CG-4436 Amplification no alteration
16 TCGA-CG-5727 Amplification no alteration
TCGA 17 TCGA-BR-6458 no alteration Amplification
CDX2 18 TCGA-BR-7703 no alteration Amplification
19 TCGA-FP-7829 no alteration Amplification
IL-6 20 TCGA-BR-8077 no alteration Amplification
21 TCGA-D7-8575 no alteration Amplification
22 TCGA-FP-8631 no alteration Amplification
23 TCGA-CD-A486 no alteration Amplification
IL-6/STAT3 24 TCGA-CD-A489 no alteration Amplification
CDX2 25 TCGA-FP-A4ABF no alteration Amplification
26 TCGA-BR-A4QI no alteration Amplification

27 TCGA-R5-A707 no alteration Amplification
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Figure 3. Correlation between serum IL-6 concentration and tumor markers and survival. (A-B)
Correlation between serum IL-6 concentration and CEA in all cases (n=21) (A) and in CDX2 negative
(n=13) and positive (n=8) cases (B). Linear regression analysis. (C-D) Correlation between serum IL-6
concentration and CA19-9 in all cases (n=21) (C) and in CDX2 negative (n=13) and positive (n=8) cases
(D). Linear regression analysis. (E-F) Kaplan-Meier curves showing overall survival (E) and relapse free
survival (F) of the patients with gastric cancer according to IL-6 concentration. Log-rank test.
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