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[ Abstract] Background and purpose: Tumor immune escape has become the difficulty of immunotherapy. In colorectal cancer,
active autophagy can increase antigen in tumor microcirculation and then induce anti-tumor immunity. This study aimed to detect
the expressions of LC3, tumor-associated macrophage (TAM) and their products in colorectal cancer, and to explore the influence
of LC3 on tumor microenvironment and its clinical significance. Methods: Immunohistochemical analysis was used to detect the
expressions of LC3, CD16, CD163, CD4, CDS8, CD20, CD68, IL-1, IL-10, TNF-a and TGF-f in colorectal cancer samples archived
in the department of pathology, Binzhou Medical University Hospital and department of pathology, Binzhou Second People’s
Hospital from Jan. 2013 to Dec. 2014, and their correlations with clinicopathological features and prognosis were analyzed. Results:
The expressions of LC3, CD16 and CD163 were higher in colorectal cancer than in adjacent normal colon tissues (P<0.05). The
expression of LC3 was positively correlated with the infiltration of M1 TAM, but negatively correlated with the infiltration of M2
TAM (P<0.05). The expressions of LC3 and M1 TAM were positively correlated with IL-1, TNF-a and the infiltration of CD4", CD8"
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and CD20" lymphocytes, while the expression of M2 TAM was positively correlated with IL-10 and TGF-B, but negatively correlated
with the infiltration of CD4", CD8" and CD20" lymphocytes (P<0.05). The expressions of LC3, CD16 and CD163 were closely
related to tumor size, invasion and lymph node metastasis (P<0.05). Kaplan-Meier and COX regression model analyses showed
that the expression levels of LC3, CD16 and CD163 and lymph node metastasis were closely related to the prognosis of colorectal
cancer patients, and were independent risk factors for the prognosis of colorectal cancer. Conclusion: The increase of autophagy in
colorectal cancer can induce macrophage recruitment and polarization of TAM into M1 phenotype, and then induces immune cell

aggregation. Regulating autophagy can be a new way to induce polarization of TAM and enhance anti-tumor immunity in colorectal

cancer.
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Fig. 1 The expression of marker in colorectal cancer
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Tab.1 The expression of marker in colorectal cancer and normal tissue

Ln(%)]
Item n LC3 CD4 CD20 CD68 CD16 CD163
Normal 133 35(26.3) 21 (15.8) 24 (18.0) 27 (20.3) 18 (13.5) 21 (15.8) 13 (9.8)
Tumor 133 87 (65.4) 74 (55.6) 72 (54.1) 78 (58.6)° 87 (65.4) 39 (29.3) 86 (64.7)
"1 P<0.05
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Fig. 2 The relationship of LC3 and TAM with different
phenotypes in colorectal cancer

A-B: LC3 and CD16 were negative in LC3™ group; C: CD163 was
positive in LC3™ group; D-E: LC3 and CD16 were positive in LC3"
group; F: CD163 was negative in LC3" group
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Tab.2 Correlation between LC3 and TAM in colorectal cancer

CD16 CD163

Item n r value P value r value P value
- + _ +

LC3 0.364 0.001" -0.471 0.001"
- 46 43 3 2 44
+ 87 51 36 45 42

" P<0.05
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FAXNE (P>0.05, #3) .
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Tab.3 Correlation of LC3, TAM with different phenotypes and their products in colorectal cancer

Item n % rvalue P value - rvalue P value % rvalue P value TL_[i rvalue P value
LC3 0.238  0.006" 0.100 0.252 0.248  0.004" 0.091 0.299
46 36 10 20 26 36 10 15 31
+ 87 47 40 29 58 46 41 21 66
CD16 0.489  0.001° -0.056 0.532 0.443  0.001" -0.165  0.057
94 73 21 33 6l 71 23 21 73
+ 39 10 29 16 23 11 28 15 24
CD163 -0.141  0.106 0.185  0.033" -0.161  0.064 0.293  0.001"
47 25 22 23 24 24 23 21 26
+ 86 58 28 26 60 58 28 15 71

" P<0.05
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H, Z2RA5%IT¥EX (P<0.05, %£4) .
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CD4", CD8". CD20 "Ik LIz ¥ 2 IEAHC,

MM2II TAMAY A 5CD4", CD8". CD20' k™
R A R ARG (P<0.05, #£4) .

x4 ZEEBEFARERETAMECDS', CD8 K CD20"#k B 4A;E I HH X 1%
Tab.4 Correlation of TAM with CD4", CD8" and CD20" lymphocyte infiltration in colorectal cancer

[n(%)]

Item n CD4" r value P value r value P value CD20" r value P value
CDI16 0.176 0.042" 0.195 0.024" 0.206 0.018"

94 47 (50.0) 45 (47.9) 49 (52.1)

+ 39 27 (69.2) 27 (69.2) 29 (74.4)
CD163 -0.185 0.033" -0.175 0.043" -0.238 0.006"

- 47 32(68.1) 31 (66.0) 35 (74.5)

+ 86 42 (48.8) 41 (47.7) 43 (50.0)

" P<0.05

2.5 ZHFEHRLC3, CD16. CD163MIRIES
Ilfe PRI EE FAFAE A AE X1

LC3. CD16. CDI163)# ik 5 M HAE .
RIERE Rk LS55 VA G . HpLC3 S5
B HAREIEA G, LC3 . CDI1634 5 g 12 i ik
B EEE R R A G, CD163 5 M iR i
FE Rk LG e S IE A OG, ZER A G E X
(P<0.05, #£5) .
2.6 LC3. CD16, CD1635%mEE &GN
R T

1334545 B da s 2 i v o 2 A2 I [R] Sl 601

H, FH5SFEHEAEN62.11%, Kaplan-Meier
S¥ris, LC3., CD16. CD163. TNF-a.
TL-1 Kbk B 25 55 78 5 45 B M i B3 TG 25 1
X (P<0.05, EI3) . CD163KiLHMER
HSEEIE R N34.61%, W BT HIHE &
(65.51%) , TMLC3, CD165RikHM:EHS
RSN H65.13%, 66.67%, W B & T
FAPEH 2 (29.49%. 30.85%, P<0.05, [
3) . COXIlHBEAY S #r itk , LC3. CD16.
CD 163 J ik L 25 6 B8 2 45 & W 9 WUs 09 3 57
K& (P<0.05, %6) .



854 BTL, § SEMBPLCSSAERIUMEERE BAREMER M AEIEREX

%5 LC3. CD16XCD163%ki% S 4 H gl A IR S FHERIHE X1

Tab.5 Correlation between the expressions of LC3, CD16 and CD163 and clinicopathological features in colorectal cancer

. LC3 CD16 CD163
Variables n f r value P value f r value P value f r value P value
Age/year -0.055 0.527 0.008 0.923 -0.013 0.885
<60 52 38 15 14
=60 81 55 24 63
Gender 0.008 0.923 0.010 0.909 0.078 0.369
Male 74 52 22 60
Female 59 41 17 44
Tumor size D/cm 0.248 0.004 0.105 0.228 -0.037 0.673
<5 55 31 13 44
=5 78 62 26 60
Differentiation 0.043 0.603 0.136 0.102 -0.036 0.668
Well 19 12 4 17
Moderately 79 56 21 59
Poorly 35 25 14 28
Pathological pattern 0.106 0.225 0.113 0.195 -0.072 0.407
Tubular adenocarcinoma 108 73 29 86
Mucinous adenocarcinoma 25 20 10 18
Infiltration -0.201 0.021" -0.324 0.001" 0.223 0.010"
T.-T, 10 7 4 7
T, 44 35 22 20
T, 79 45 13 59
Lymph node metastasis -0.194 0.025 -0.371 0.001" 0.264 0.002"
No 64 48 30 33
Yes 69 39 9 53
" P<0.05
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Fig.3 Survival curve in colorectal cancer patients
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Tab. 6 Multivariate analysis of prognosis in patients with colorectal cancer
Item B SE Wald df Exp (B) Lower95.0% CIUpper P value
LC3 -0.851 0.365 5.421 1 0.427 0.209 0.874 0.020°
CD16 -0.693 0.231 8.974 1 0.500 0.318 0.787 0.003"
CD163 0.821 0.264 9.650 1 2274 1.354 3.818 0.002"
CD68 0.507 0.274 3.432 1 1.661 0.971 2.842 0.064
IL-1 0.098 0.322 0.093 1 1.103 0.587 2.074 0.761
IL-10 0.182 0.213 0.732 1 1.200 0.790 1.823 0.392
TNF-a -0.138 0.337 0.167 1 0.871 0.450 1.686 0.683
TGF-B -0.065 0.245 0.070 1 0.791 0.937 0.580 1.514
Age -0.124 0.202 0.378 1 0.883 0.594 1.312 0.539
Gender 0.021 0.201 0.011 1 1.021 0.689 1.513 0.917
Tumor size 0.049 0.202 0.060 1 1.051 0.707 1.561 0.807
Differentiation 0.031 0.181 0.029 1 1.031 0.723 1.470 0.866
Pathological pattern 0.242 0.277 0.758 1 1.273 0.739 2.193 0.384
Infiltration -0.103 0.157 0.427 1 0.902 0.663 1.228 0.514
Lymph node metastasis 0.597 0.215 7.707 1 1.817 0.450 1.686 0.005
": P<0.05
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