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ik AR ZER AN ( mature dendritic cell, mDC) £ H K& =Z 4549 ( tertiary lymphoid structure, TLS) BT, 5T
FLARSCME B IR S, B AR B b MR e e iRy PRI Ut . ik SRS e 48Uk 2+ EnVisioni: K20 164 1 —2017
AF6 T 12 27 B B I = e sy 14 22 TR DD 04 179191 T, 30 i 1 S T, 45 B o J8 8 i IR 20 2R e 55 AP LC3 . DC-lamp
MYERIAFITLSHTE L . R IHE BT ER % ( Western blot ) M SEI 2O i IR A5 ik S )i ( real-time fluorescence quantitative
polymerase chain reaction, RTFQ-PCR ) #:IMTLS X TLS 45 Mgl 4 HLC3 . NY-ESO-2, #kEL#EZEP (lymphotoxin-beta,
LTB) . CCE#a LN FE 421 (CC chemokine ligand 21, CCL21) . CXCiEALINFHEIALZ (CXC chemokine ligand 13,
CXCLI13) KHAMAENZ17 (interleukin-17, TL-17) BYFIL, HrHARSHE RIGIRE Lo R Flog-rankAi 5 44 20 [v] il 5
25, RACOXIL B MR A T 2 F R AT, SR 2 EWmASIHPLC3 . DC-lampi 3Rk 15 T 554141
(P<0.05) , LC35DC-lampyFE kL IEMIE (P<0.05) . TLS4HHLC3, NY-ESO-2, LTB. CXCL13&CCL21\E
7K X mRNAFR B & FTLS A (P <0.05) , MIL-17MFRF UK FTLS 4l (P<0.05) , LC3FESTLS/AEKRT
> (germinal center, GC) ~, TLS/GCHIFAI¥ L IEASE (P<0.05) , HSNY-ESO-2. LTB, CXCLI3&CCL21Hy#ik
HIEAE (P<0.05) . DC-lamp#ETLS/GC FITLS/GC W iy ik B ¥ T HAMWA (P<0.05) , HEIFEHX
(P<0.05) . Log-rankkg36 % COXHLBIRES [ ER /R, Z5 P LC3 . DC-lamp, TLS &k B 45568 545 1 e i
BTG B YIANSE, HIeas e DU B AERe R 2R . 8548 45 B HPLC3 54 ek nl e ol 38 in R b i mDC,
SEMiSEAEMR AN, (R TSI IS B, g B TS .

[ SRR | 45 ER s k3, MU SR, = Z0 a5 IEIRE X

FES2ES: R735.3+5; R7353+7  SCHRFRERS: A DOI: 10.19401/.cnki.1007-3639.2023.09.002

Correlation of LC3 and the recruitment of dendritic cell and the formation of TLS in colorectal cancer and
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[ Abstract ] Background and purpose: It has been recognized as a complex problem in tumor therapy to deal with the tumor
immune escape, and over-activated autophagy can cause the increase of tumor surface antigen, which participates in anti-tumor
immunity. In this study, the expressions of microtubule-associated protein light chain 3 (LC3), mature dendritic cell (mDC) and
the formation of tertiary lymphoid structure (TLS), an essential autophagy factor in colorectal cancer, were detected in clinical
samples. The results had important clinical implications and provided new insights for enhancing anti-tumor immunity. Methods:
Immunohistochemical EnVision method was used to detect the expressions of LC3, DC-lamp and the formation of TLS in cancer

tissues and normal mucosal tissues of 179 patients with T, stage high-risk and T stage colorectal cancer who underwent surgical
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resection at Binzhou Medical University Hospital from January 2016 to June 2017. Western blot and real-time fluorescence
quantitative polymerase chain reaction (RTFQ-PCR) were used to detect the expressions of LC3, NY-ESO-2, lymphotoxin-beta
(LTB), CC chemokine ligand 21 (CCL21), CXC chemokine ligand 13 (CXCL13) and interleukin-17 (IL-17) in TLS" and TLS
colorectal cancer tissues. Then the correlation and clinical significance were analyzed. Log-rank test was used to compare the
prognostic differences between groups, and COX proportional risk regression model was used for multivariate survival analysis.
Results: Clinical samples showed that the expressions of LC3 and DC-lamp were higher in colorectal cancer tissues than in normal
mucosa tissues (P<<0.05), and the expressions of LC3 and DC-lamp were positively correlated (P<<0.05). The protein and mRNA
expressions of LC3, NY-ESO-2, LTB, CXCL13 and CCL21 were higher in TLS" group than in TLS™ group. The expression of
IL-17 was higher in the TLS™ group than in the TLS" group (P<<0.05). The expression of LC3 was positively correlated with TLS/
germinal center (GC)™ and TLS/GC" subtypes and positively correlated with the expression of NY-ESO-2, LTB, CXCL13 and
CCL21 (P<<0.05). The expression of DC-lamp was higher in TLS/GC" and TLS/GC" subtype groups than in the other two subgroups
(P<<0.05), and there was a positive correlation. Kaplan-Meier and COX regression models showed that LC3, DC-lamp, TLS and
lymph node metastasis were closely related to the prognosis of patients with colorectal cancer, and they were independent risk factors

for the prognosis of colorectal cancer. Conclusion: The abnormal expression of LC3 in colorectal cancer can activate mDC to recruit

lymphocytes and promote the expression and maturation of TLS, ultimately affecting the prognosis of patients.

[ Key words ] Colorectal cancer; Light chain 3; Mature dendritic cell; Tertiary lymphoid structure; Clinical significance
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k458 (tertiary lymphoid structure, TLS)
() e 2 SO SR IR T 1Y SN 3R A, $&/RTLS
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M 11441, B IREL G555 9051, JokEL4s
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LC3. DC-lamp., TLB, NY-ESO-2.
CXCL13, CCL21. IL-17F1B-actindiik¥yg A
HE Abcam/A H), MECA-79%114& 1l 4 35 EBD
Biosciences/A ), BIFAI$iiACD4 . CDS,
CD20. CD21, Ki-67F=F4th/ R M [t
WP ERAEYBEARARATR, Western blotky
W g R A S KA HARA R A F],
RTFQ-PCRELE A & H H AR Takara/A &, 4F
SYES Y15 B H A Takara/s B4 il .
12 7k
121 SIz A2 54m

N R 214K 2F EnVision#: . 3 pmi% 4k
WAV |, B R ks 20K, 3% H,0, 25k
IR ME S S, SRR PR, n—8t
LC3 (1:100) ., DC-lamp (1 :500) ., MECA-
79 (1: 100) . RIJHAICD4. CD8. CD20,
CD21. Ki-67¥ifk4 Cidnd, —Pi37 CiREF
30 min, ®H G IEFEARME ( diaminobenzidine,
DAB) W, BAKEL, 1%HR b,
BAKEW], R R E L, 2 L C3& H P
RIIGZHZY . DC-lamp#E [ FHIERYIGZHZY . CD4%E
F B A TRk B . CDS . CD20., CD214k
FIPRME L Ki-6734 58 18 5505 19 I Mk 1A 2 8L R FH
PEXT IR, FHBEIR S v iR ( phosphate-buffered
saline, PBS) fRE—H/ENBHMXTHE
122 RIFUMBFERI AL

LC3 3 ZE 58T Fiya 440 i 1) 240 e B sk 200 i
DU RS R PR AR . B0 FH
P 20 o 22 i R A e T PTG (e s B
FHPEAN AT &7 e R e a5 5 . TR 04y, R
WO, FREE 25y, P35 B
HMRIB<5%N04>, 6%~25%K15, 26%~50%
K28, 51%~T5% K35, >T5% M44y . KM
Vg AT : =453 H A, <45rHlEh
B

DC-lamp#ric mDC 3 % % 35 FmDC A il it
Hr, KU A ZE 104558 NS 10 h 7 AL A,

VEULS A BH PR 20 i Kl de 2 ALY, 7E S A it
B, BCFSE, & TPAEE N YE, IR
% HBTE, CD4. CD8. CD20%ik Tkt 40
MUA AR AT AR B v ;. CD21ARICFDCERIA T
FDCA AN ii b ; MECA-79%RiCHEV#
KT N EZAnM T, YL (s ) 4ip N
AR O FHMERR . MECA-797 178 il 4 58
Ki-67" B4 SRAE X IlH e A= &ty ((germinal
center, GC) -

M4 25 B e vh TLS B S 4R AE -4l LI DC-
lamp. CD4. CD8. CD20. CD21. Ki-67}%
MECA-794RICHIETLS 1) o ME MR AT HT 10
MRS EALEF, MWRAEA CTLSIE K, W H 0N
TLSFITLS . JFMRIEGCHIIE itk — ¥ TLS o
e IRRIEHFETLSAL ( TLS/GC', GC &CD21"
fECD4", CDS8". CD20" ik E 21 Jifd 3R SE KR TE i,
TLSIHE =11 ) FRI RIS TLS AR TLS
40 (TLS/GC, GC . CD21/CD21'f:CD4".
CD8". CD20 k4RI AL, TLSIHHE =1
A~) o TLS FEAAR bR L 40 BRI 43R 9k B 4
firiE4H ( diffuse lymphocytic infiltration, DLI;
ZEyriECD4", CD8". CD20 Wk 4Hfiizid, JC
RAERTEAL, WREANIITEC> 1200/ B 500 )
AR AL ( sparse infiltration, SLI; /b
HfECD4". CD8". CD20 Wk 4u i srAm, k=
HRETTEC <1200/ A5OLET ) o ARSI IR R
—FEARBELLY) 7 T kS dRbebrid, R —
PP REE,  DAB PR 245 2R i a1 B L 1) ]
et
1.2.3 Western blot#aim|

4 B 2H 2R 28 YRV VR I B R I 48 TR
HIZEPLUETL (radio immunoprecipitation assay,
RIPA ) Zf#, 12 000 r/min.0>5 mind B b
W, KH 27 (bicinchoninic acid,
BCA ) £ M fm il 0 Gk I & vk B, AL
WS HEA TR o N A R -20 = O B 2% v
VAW (tris-buffered saline Tween, TBST ) ¥t
Y3, BIRI15 min, 5% 4= 05 % R4 K
HH2 h; —Pi4 CHELK; TBSTUELK3IK,
W15 min; ZH=EIRIEE2 h; TBSTUEXKS3
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K, FIK15 min, HALZE%0O0 (electrochemical
luminescence, ECL ) Bt M H{Image JK{4XT
H bR UG T 7317 -
1.2.4 RTFQ-PCR

F7 ITRIzo I & Ui B 5 S U ZH ZIRN AT
Rl HHe BE, 7837 °C 15 min, 85 °C 5 s&MF T4

RNA S 5 icDNA . RHSYBR Greentf X} 2 i
PCRIL, #& M G Ui 5 EC 25 pLiAk 5 0
7, TECFX96T RT-PCR Detection System C1000 |-
TP HE (1) o R 95°C 30s, 95C
55, 60 C 30s, AiH40MEHR . RA2 2“2t
FAHX R, LI EIWK, ARPCTIE.

#*1 RTFQ-PCR3|#1F 5l
Tab.1 RTFQ-PCR primer sequence

Sequence (3'-5")

Gene
Forward primer Reverse primer

LC3 GGCGCTTACAGCTCAATGCT CTCCTGGGAGGCATAGACCA
NY-ESO-2 CTTCTGCGCAGGATGGAAG ATCAACAGGGAAAGCTGCTG
CXCL13 TCTCTGCTTCTCATGCTGCT TTGTGTAATAGACCTCCAGAACAC
LTB CCAGCTGCCCACCTCATA GAAACGCCTGTTCCTTCGT
CCL21 GAACCAAGCTTAGGCTGCTC CTTTGGGTCTGCACATAGCTC
1L-17 TGGGAAGACCTCATTGGTGT GGATTTCGTGGGATTGTGAT
GAPDH GGCTCTCCAGAACATCATCCCTGC GGGTGTCGCTGTTGAAGTCAGAGG

1.3 ZitFAE
K HHSPSS 27. 05 {4 X B i A T G v 2 b B

iz FGraphPad Prism 9.0 Sz Image JE {44 7T EE AN
BRI, 2H 8] H R I BCR A6 55 o TR R
K K56 sk Fisher A5 BAM R 7 i o AHSGAE S Hr
K HSpearmanfH & ik . A7 R HiKaplan-
Meieri, Ji >k Hlog-rankks % Hb 55 41 8] il 5 2=
5t SR COX A RS Bl R HEA T 22 R R AR AT
38T P<0.05HZESAGITE L,

2 4 B

2.1 ZEHFEHRLC3FMDC-lampryRiL K18
P33

K A 41 2L 2 A I LC3 FIDC-lamp Y
FKik, GRER, SEBETDTLCINHEMERE
mTESH, ERASITHFEX (P<0.05) .
[RIEF, 25 H e P DC-lamp AY BHE: 235 & T
B, ERAESIFFEX (P<0.05, K1,
#£2)

(Immunohistochemical EnVision staining, <X 400)

Bl SEEESEZHAAFLCISDC-lampiyRiEs
Fig. 1 The expression of LC3 and DC-lamp in colorectal cancer
and para-cancerous tissues

A: LC3 was negative in para-cancerous tissues; B: DC-lamp was
negative in para-cancerous tissues; C: LC3 was positive in colorectal
cancer tissues; D: DC-lamp was positive in colorectal cancer tissues.

MR LC3 A 2385 1791045 B s 4y WLC3™
H5LC3 4, 4 ulitEDC-lamp” DCAIE. 45488
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®2 HHMESEZHARHLCISDC-lampiysRis

Tab.2 The expression of LC3 and DC-lamp in colorectal cancer tissues and para-cancerous tissues

[n(%)]
LC3 DC-lamp
Item Case n P value P value
+ + -
Para-cancerous tissues 179 25(13.9) 154 (86.1) 48 (26.8) 131 (73.2)
0.001 0.001
Cancer tissues 179 103 (57.6) 76 (42.4) 93 (51.9) 86 (49.1)
/R, LC3HHDC-lampFik i TLCI 4, 9
TLS/GC

it m X (P<0.05) . Spearmantfesr#r i
7N, LC3FIAKF-5DC-lampiy A EIEAHX, 24
SHGHEE Y (r.=0237, P<0.05, #3) .

#3 HZEMEALPLCIEDC-lampFRizHIHERE 4
Tab.3 Correlation of LC3 and DC-lamp in colorectal cancer

tissues

DC-lamp
Item Casen ——  rvalue P value
+ _
LC3 0.192 0.010
+ 103 62 41
- 76 31 45

22 HEHIFERTLSHINGETE R SHt

MRPE TL S HI Wi b o, X 17991 45 B 1 98 ik
FHEAT A4, TLS @115, HdhTLS/GC'
WHIZHA406] (22.3% ) , TLS/GC LRI 754
(41.9% ) . TLS#l64%], HADLIW 4331
(18.5%) , SLIZH31%1 (17.3% ) . TLS /b
(64.2% ) FTTLS 4 (35.8%) , TEILK2,
23 AETALEFEFLCIHNTRIERIERXME

ML LH P LC3 RN, i H 2R
PR, 58 EoR, TLS/GC WA HhLC3
FIRIKE I T HAR3 4, TLS/GC AL
HLC3 357K & T DLIZH MSLIZ, i SLIE
HHLC3 AT AT HAR34, 4l A,
ERMAG =X (P<0.05) . Spearmantf>&
SIS, LC3%Kik 5TLS/GC™. TLS/GC W A!
PIEIEMX (£=0.270, #=0.230, P<<0.05) , T
5DLI. SLIZHAAHK (r=-0.175, r=-0.443,
P<0.05, &4, K3) .

TLS/GC"

CD8

CD20 |

CD21

Ki-67

MECAT79

B2 ZEBETLS/GC'. TLS/GC T 4 A& XIstRIIRIE
Fig.2 The expression of marker in TLS/GC*, TLS/GC  subtype in
colorectal cancer

The left image showed the formation of aggregates of CD4", CD8 and
CD20" lymphocytes of the TLS/GC" subtype, with CD21", Ki-67"
expression around MECA79"; The right image showed the formation
of aggregates of CD4', CD8 and CD20" lymphocytes of the TLS/GC
subtype, without CD21", Ki-67" expression around MECA79" (in the
same field on serial sections of the same sample, immunohistochemical
EnVision staining, X 100). Middle boxed area: The same area of
marker (immunohistochemical EnVision staining, X 400).

2.4 AREIAZEEBESRDC-lamplIRIEKIE
X

TEL WA 3T EDC-lamp " 4i i . 454
WK, TLS/GC HITLS/GC W &IZH HFDC-lamp )
TR FHAMA, ERWASITHENX
(P<<0.05) , {HWAE L DC-lamp ) K ik
K-, ZERILEE L (P>0.05) ;5 [MiSLIZ
DC-lamp(J kK BALT R34, 54
AGitE L (P<0.05) . SpearmantH /T
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Tab.4 The expression and correlation of LC3 at difffferent subgroups in colorectal cancer
TLS" TLS
GC” GC DLI SLI
Item Case n rvalue P value rvalue P value rvalue Pvalue ——  rvalue P value
+ - + - + - + -
LC3 0.270  0.001 0.230  0.009 -0.175  0.031 -0.443  0.001
+ 103 35 86 52 51 1390 3 100
- 76 5 71 23 53 20 56 28 48
TLS/GC" TLS/GC DLI SLI
LC3
DC-lamp

E3 AETHLZEEFREALZRFPLCISDC-lampskik

Fig.3 The expression of LC3 and DC-lamp at different subgroups in colorectal cancer

A-D: the expressions of LC3 in different subgroups, which were strongly positive, positive, slightly positive and negative respectively; E-H: the
expressions of DC-lamp in different subgroups, which were abundant, relatively abundant, low, and absent in DC-lamp cells (in the same field on
serial sections of the same sample, immunohistochemical EnVision staining, X 200).

7R, DC-lamp# ik 5TLS/GC", TLS/GC W #!
PR IEASE (£=0.194, r=0.227, P<<0.05) , Ti
5DLI, SLIJEMAHL (r=-0.148,

P<0.05, #5) .

r=-0.358,

2.5 TLS"H5TLS AHLC3. NY-ESO-2,

LTB. CXCL13, CCL21,
BERRLC3S JF A FRIMEXM

A EBUTLS ) TLS 4
%, #IMLC3., NY-ESO-2. LTBp. CXCL13,

IL-17HRIEREER

CREN 7R AR

CCL21 &IL-17f97%15 . Western bloth 2 5 g
/N, TLS'H"LC3. NY-ESO-2. LTB. CXCL13
KMCCL21 Wy FRA w4 m TTLS 4, TLS 4
IL-17f) RS TTLS H, 2RUASH¥E
X (P<0.05) , RTFQ-PCRZ; 4 n, TLS'4H
FILC3. NY-ESO-2. LTB. CXCL13}&%CCL21
IMRNAF A TTLS 41, TLS 4 HIL-17

mRNAM A& TTLS 4, ZRWESH =
X (P<0.05, Kl4A~4C) .

R5 AETALEEBGEFDC-lamprIRiER XM

Tab.5 The expression and correlation of DC-lamp in different subgroups in colorectal cancer

TLS® TLS
GC* GC DLI SLI
Item Casen rvalue P value rvalue P value rvalue Pvalue — rvalue P value
+ - + - + - + -
DC-lamp 0.194 0.012 0.227 0.003 -0.148  0.047 -0.358 0.001
+ 93 28 65 49 44 12 81 4 89
- 86 12 74 26 60 21 65 27 59
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HX B L o i AR OCPE . S5 R B, 4 H, PISEEAELFFN59.8%, Log-rankf g4 R
H 4P LC3 5NY-ESO-2, LTB. CXCL13 78, LC3, DC-lamp, TLSAWELEEHER 545
MCCL21 M RIXHZIEMKE (R7=0.326. H W B A WU E PG (P<0.05, E5)
0.271., 0.151/10.295) , HIL-17MFEEM  COXELBIRE FIHER B /R, LC3. DC-lamp.,
MK (RP=-0.150) , 2R AESII¥E X TLSKWKEE5HEH R 45 Wm0 s ek %
(P<0.05, Kl4D~4H) . (P<0.05, %6)
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Relative expression of LC3 Relative expression of LC3
F G H
§ i:g }[;Zoifigflln(xﬁo.awl § }:2 ... “ .. § 1:2 - ..ﬁzig_f;’g'f‘(x”"”“
£2 12 - « . S _ 14 e e R
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£ 02 : : : ' £ 04 : — : & 04 ' ' ' '
0.6 0.8 1.0 1.2 1.4 0.5 0.7 0.9 1.1 13 1.5 0.6 0.8 1.0 1.2 1.4

Relative expression of LC3

Relative expression of LC3

Relative expression of LC3

B4 TLS'RTLS ZAHLC3. NY ESO 2, LTB, CXCL13. CCL21. IL-17MFRI*REEHEFLCISEEFHIHEXE
Fig. 4 The expression of LC3, NY ESO 2, LTB, CXCL13, CCL21 and IL-17 in TLS" or TLS™ groups and the correlation between LC3 and

various factors in colorectal cancer

A: Electrophoretic picture; B, C: Relative expression of protein and mRNA; D-H: Analysis of the correlation between LC3 and NY ESO 2, LTf,
CXCL13, CCL21 and IL-17 in colorectal cancer by logarithmic trend line of linear regression. *: P<<0.05, compared with TLS group; **: P<<0.01,

compared with TLS group; ***: P<<0.001, compared with TLS group
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0.8} i 0.8} ¥
L
g
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£ o6f £ o06f
g s
E i LC3 g i DC-lamp
5 0.4 -1 LC3 negative a 0.4 —1 DC-lamp negative
-1 LC3 positive - DC-lamp positive
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—+ LC3 positive-censored —+ DC-lamp positive-censored
0.0 : : : : 0.0 : : : :
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0.8 L 0.8[ E——
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E E
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—+ TLS positive-censored —+ Lymph node metastasis positive-censored
0.0 L I I I I I 0.0 i I I I I I
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E5 ZEBEEENTEETHE
Fig. 5 Prognostic survival curve in colorectal cancer patients
*6 HMEEHEEETESERERFSN
Tab. 6 Multivariable analysis of prognosis in patients with colorectal cancer
95.0% CI
Item B SE Wald y* df Exp (B) P value
Lower Upper
LC3 -0.604 0.293 4.253 1 0.547 0.308 0.970 0.039
DC-lamp -0.993 0.288 10.463 1 0.393 0.224 0.692 0.001
TLS -0.695 0.289 5.780 1 0.499 0.283 0.879 0.016
Age -0.189 0.259 0.533 1 0.828 0.499 1.375 0.456
Gender -0396 0.250 2.505 1 0.673 0.412 1.099 0.113
Tumor size 0.328 0.246 1.775 1 1.389 0.857 2.251 0.183
Differentiation 0.009 0.184 0.002 1 1.009 0.704 1.447 0.961
Pathological pattern 0.158 0.319 0.246 1 1.172 0.627 2.190 0.620
Infiltration -0.114 0.303 0.142 1 0.892 0.492 1.616 0.706
Lymph node metastasis -0.682 0.256 7.091 1 0.506 0.306 0.835 0.008
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