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[ E] B HETRESRRANE (ESCC) HA K HUE -1 (LINE-1) K- SRR R Z I E R ik
etk 107 2 A5 FHIESE A ESCC ) ORI LS VREAS , SR AT AR R SR AR IR I Y I5 A I ESCC 414U LINE-1 AL KF- o R4
HE e @ik e AU A e kR 4 T2 21~ 0 E A S5 [ o 2 SRR bR B S 07 R ] A 2 4 S ) 1) J e 28 400 e S .
TN LA (TILs ) SN ], I k— 2504 ESCC 41 ZH LINE-1 FEEAR /K115 2 4 L 240 0 S 7 R 58 38 i P B AIE 9 56 A%
R ESCC 414U LINE-1 S B RAL R A (64.27 £9.72) % , HFA{H N 63.51% (43.81% ~85.10% ), ESCC 4141+ LINE-1 B 3%
POKF-5 BFE AR I A5 FE RS TNM 23] i Jo bk L 2 S A 96 (P < 0..05) o R A</ SR JT b B2 240 Jtd S 1oz 1) i g ZH 2 LINE-1
SEDR LA AR T Hb e Sl R L A0 O S A R 22U (P < 0.05) o B RN Z IR Logistic [H1JARERL 34, ESCC 4141+ LINE-1
AR AR KPS Bt /AR o] L 20 S 7 P I S S T R (Pg < 0.001) o 538 ESCC 4N LINE-1 HUREAR K5 808 W IR
JREL S FHRRIEA 5%, IEA LINE-1 IG5 Ak /K7 & ESCC 4141 rp B/ (888 JE Ik T4 41 i s B A s S FE e PR 3%
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Relationship between LINE-1 methylation level and immune status in esophageal squamous cell carcinoma
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Abstract: Objective To investigate the relationship between methylation level of long-interspersed nucleotide element-1 ( LINE-1)
and immune status in esophageal squamous cell carcinoma (ESCC).Methods LINE-1 methylation levels in ESCC were detected by bisul-
fite pyrosequencing in 107 tumor tissue samples with ESCC which were confirmed by postoperative pathology. Four kinds of histological
lymphocyte reactions [ Crohn’s-like lymphoid reaction, peritumoral lymphocyte reaction, interstitial lymphocyte reaction, tumor infiltrating
lymphocytes (TILs) reaction] were detected by HE staining and immunohistochemical staining, and the relationship between the LINE-1
methylation level in ESCC and the histological lymphocyte reaction and the clinicopathological characteristics of patients was further analyzed.
Results The average methylation rate of LINE-1 in ESCC was (64.27 +9.72)% ,and the median was 63.51% (43.81% ~85.10% ).
The level of LINE-1 methylation in ESCC was correlated with age, lymph node metastasis, TNM stage and peritumoral lymphocyte reaction
(P <0.05). The methylation rate of LINE-1 gene in tumors with absent/low peritumoral lymphocyte reaction was lower than that in tumors
with intermediate or high peritumoral lymphocyte reaction (P <0.05). Univariate and multivariate Logistic regression analysis showed that
<0.001). Conclusion
The level of LINE-1 methylation in ESCC is related to the clinicopathological and molecular features of patients. In addition, LINE-1

LINE-1 hypomethylation in ESCC was an independent risk factor for absent/low peritumoral lymphocyte reaction (P,
hypomethylation is an independent risk factor for ESCC absent/low peritumoral lymphocyte reaction in ESCC.
Keywords: LINE-1 methylation;bisulfite pyrosequencing assay ; esophageal squamous cell carcinoma;histological lymphocyte reaction;

peritumoral lymphocyte reaction
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DNA HIIELR A FhREd . LINE-1 R H 34k
A S BRI R B S AN (L BAR ML A T
B DR, FRATHEDN LINE-1 % B 34k n] B 52440
B R RIS A, AW o 45 B
LINE-1 {1 H 54k 7K 7 5% S B R 25 19 56 &, Ak
LINE-1 HIEARAE R VAN & 58 B & TS 7 F i s
98 7

1 #ZRETE

L1 s ARFA

- HE T [ 24 AR XU IR e R BHAE 2015 ~ 2020 4F
LR T 107 i 28 R Jim s BUE 552 O 0 4 8 AR 200 i 9
(esophageal squamous cell carcinoma, ESCC) f) it 23 2,
ZUEA I TAARS A 7R EhBRE 1 B A0 WA 3, 74K
WUREASH 8 38 Y R e 2 TSR 7 AT E NG
ST IR IT U IR YT . ESCC B 1y im AR B
SRR T A B 4 b AR AR, b 5566 ], 2
41 B, AR S1.0 % BT A I g 0 A 2 4 5 [
BIRREZE T 25/ B A 98 5E TP 0> ( American Joint Cancer
Committee/Union International Center Cancer, AJCC/
UICC) 432545 i iz . ESCC ARAR 43 S M4 4L 3L
2o TR BRI AL T A BV A AR HEE T o AP 9T 3R
51 - HE T 24 2R XU R B B AR B 2 1 23 1) At
#E(2015022) , I 7™ % 4% BRCR /R 2 B E 5 ) 1938 7
WBEAT o AER I R GBI VEOR T AT, & UG B & B3R
B R [ 2
1.2 TAER A % A SR F k4] ESCC 4R

LINE-1 ¥ ALK -F

AT £ 2H 2R e B 100 mg IR ZH 2, TN
A 1 mL RGO B0 TR R, TR S TR
VEFE 2 Ko JH QIAamp DNA Mini 4585 & ( £&[E Qiagen)
FEHUH 2L EE ] 20 DNA (genomic DNA, gDNA) . ]
EpiTect Bisulfite 87 & (£ [F Qiagen) %} 600 ng gDNA
FEA AT WAL IR B, SO ARy 40 wl, A
i BT HE R (8 Eppendorf) H1,95 C 5 min,
60 C 25 min,95 °C 5 min,60 °C 85 min,95 C 5 min,
60 C 175 min,20 C it %, $ &M J5 () DNA A 5 F
-20 CLRAF. (P FRBERRIN 775 X LINE-1 B #47
H AL 43 BT, SO AR Rl 40w (20 ng gDNA, 1 pl
PCR WURGW 1 pl 519) , HEAT RGEHE A O . [
45195 C WiAEPE 10 min, 95 C 7281k 30 5,53 CiB
&30 5,72 CHEAS ming [ 2% HUISHHEEIE Uk 73 25
PCR 7= 4y, JF IR AL & B Gt 8 3k 47 T 4k, R
18 wL PCR™Y), FB5E 221 M 25 62K (Hi . Amersham )
il B4k DNA Bz, R Pyro Gold i 7] & (12 [

Qiagen) Fll PyroMark ID DNA 43 #7 R G847 7. AR
Pl 25 5 7E 4 A H AL 2 i HE K- 34
AR (B 1.3 1), #F—P 58 ESCC 44
LINE-1 FUEAL/KF 5 8 35 Im AR R AR I G R
CpGl  CpG2CpG3 CpGé4
5 SR 5’-CTClGTGGTGClGC(,EGTTTCTTAAGCICGG&’

J ERRR A E: 3°- TTCGTGGTGCGTCGTTTTTTAAGTCGG-5
B3

E1 TrRESihi&iH DNA f LINE-1 EEK 4 4 CpG L=
%1 LINE-1 EE3|4FE5
LINE-1 F 51k b EE7)E2])

PCR IE[ 514 5-TTTTGAGTTAGGTGTGGGATATA-3’
PCR % 72| 5°-AAAATCAAAAAATTCCCTTTC-3’
NEEIEZ] 5-AGTTAGGTGTGGGATATAGT-3

1.3 HE & 3540 M 48 28 5 3% € 40 0 RS

HUA S A3 A U B i 22 Y) v 5 64T HE L5
TC ST ZH 227 I T2 A0 i oy B = (ke 2R AR R P I
I RSN ) B A v 2 R I T S L R ] vk L 40
JNE TR 5T 9 B4 200 o 5z 17 9 92 10 7 E2L 440 i ( tumorr
infiltrating lymphocytes , TILs ) JZ i/ o
1.4 SHEMBAT I E RSV G M TirEY

RCD R I 2K 5, i pH 6. 0 1 s s S (Fy
BIRAN) 121 Cra s 15 min FEATHURES . 40 500
AL 3% 274 ( differentiation cluster, CD274 ) #1] 2% i &
(1: 200778 \mgIWefiz-2 , 3- X0 48 i 1 (indoleamine-2,
3-dioxygenase 1,IDO1) $i{A& (1:50 Fi#) .CD8 (1: 100
HikE) JFOXP3 Hrid(1: 200 #ike) 4 CEE 5 vk L
REEEPURIS , 78 2 I & F T T NPt Envison +/HRP
SEOH PR E 30 min, SRR KR Y.
BZX700 ﬁ?ﬁ%ﬁ%ﬁﬂl Keyence éﬁ]ﬂ@ﬁ“ﬁiﬁﬁ: s EHEP@
127811 %145 CD8 " T 4 fifisk FOXP3 ™ T 4 jil,
1.5 %itxan

Bd R ] SPSS 21. 0 Bk A7 A B, A6 0 45 2R LA
PR = b 22 (x +5) Rom R o K —0r 28 L
(% ) Fm, R Y KB40 ESCC 441 LINE-1 HI
BA K- 5 F A i R BRAFAE YOG R, LA P <0.05 2
ZRBAGIHEE L RIRHERMEZ AR Logistic
[AECHY 3 A ESCC ZHZH v LINE-1 FHAEAL /K- 5 75
FHREEREI KR

2 HR

2.1 ESCC 42 LINE-1 WA ALAKF

ESCC 44Ut LINE-1 JE[H 4 A HUEEEAL ALY F R
RAFHIA(61.76 £18.70) % (49.68 +12.07) % ,(67.22 =
14.63) % ,(78.40 £10.77) % ,F-¥ F HeAL %Ay (64. 27 +
9.72)% ,Fiftihy 63.51% (43.81% ~85.10% ) ,



666 BMERERE

J REG ANAT OPER SURG 2022,31(8)

http ://www. jjssxzz. cn

2.2 ESCC 414 % LINE-1 W ALKTF5 B E G AR
AR K R
ESCC #1214 LINE-1 H 37K F- 55 535 0% Ik

53R TNM 3 1 6 AR i =50 %/ 1 /R 35 ESCC
ZH 2 LINE-1 J 5] H A 2 TR I <50 % 1 i
WS B TNM 433 M A B3 ESCC ZH 4]
LINE-1 3 R H AL A5 F Jo ik t2 25 4% B sk TNM 431
I ~ MRS, ZRUARIT¥EX(P<0.05),
ESCCZHZr LINE-1 HUEEAb /K- 55 838 PR ) W 8
R B I SEREEEN R R B AR
K (P>0.05), 032,
%2 ESCC LA LINE-1 BEAKFES BEIGKRFEFE

HIXR[GI(%)]
LINE-1 JE 8 Ak %
S n ARFRLE ETE 2 P
(n=54) (n=53)
A <50 % 50 17(34.00)  33(66.00) 10.181 0.001
=50 % 57 37(64.91)  20(35.09)
P51 L 66 35(53.03) 31(46.97) 0.453 0.501
e 41 19(46.34) 22(53.66)
W A s X 87 42(48.28) 45(51.72) 0.894 0.344
A 20 12(60.00)  8(40.00)
BRI s X 78 38(48.72) 40(51.28) 0.352 0.553
A 29 16(55.17) 13(44.83)
AR T 74 37(50.00)  37(50.00) 0.021 0.885
H 33 17(51.52)  16(48.48)
i for B 44 21(47.73)  23(52.27) 0.543 0.762
B 38 21(55.26) 17(44.74)
FE 25 12(48.00)  13(52.00)
W A% <2 cem 30 17(56.67) 13(43.33) 0.641 0.423
=2 em 77 37(48.05)  40(51.95)
Ve A 51 18(35.29) 33(64.71) 8.975 0.003
H 56 36(64.29) 20(35.71)
LR BORAME 63 34(53.97)  29(46.03) 0.751 0.386
KM 44 20(45.45)  24(54.55)
TNM 431 [~ 57 9(15.79) 48(84.21) 58.679 <0.001
113 50 45(90.00)  5(10.00)

2.3 ESCC A% %k s

G ZE A s 46 ] /3 CD274 Rk FH M,
41 5] IDO1 FE 3k BHPE, CD8* T 4 Jid 15 i %5 B o 218
(45 ~576 ) ~/FEF, FOXP3 ™ T 4ff Jifd 12 11 %% & hy 344
(161 ~1025) AN/ FEF ([ 2) .
2.4 ESCC 822 % LINE-1 P ALK F 575 % 205

AW E A
ESCC 4141 LINE-1 H 34k 7K -5 98 J] bk B2 40 i
DA S« R AR/ TR TR bR E 40 R S 1 ) P 8 2 2

LINE-1 3 P H AR 28T v YR S k28 240 L s 1 1)
P ZH 4t (P <0.05) ;{H ESCC 4141+ LINE-1 H 34k
K5 CD274 Fik (IDO1 ik CD8 " T i iy 5 J& |
FOXP3 " T 41 ig % B . 78 & BRIk B RR S | [) Jo 9 B
Y s g (TILs W TG (P >0.05) , I3k 3,

a:Bb 2R CD274 B ME A& b M 5 240 CD274 bk A ik
c: BB 4L IDOL A M A ik 5 d: BP0 22 IDO1 fa kK ik se:
CD8 T 4w iz i ;£: FOXP3 " T 4w ff i i

El2 BEBMERS FAREM T BRI SRR ARLFER( x100)
&3 ESCCALAR LINE-1 REMKFESEERRREHRX

#[HI(%)]

LINE-1 JE[H AL (3

W% n ARTHAE ATHE )2 P
(n=54) (n=53)

CD274 P 61 29(47.54) 32(52.46) 0.486 0.486
PR 46 54.35)  21(45.65)

D01 FA 66 54.55)  30(45.45) 1.146 0.284
PR 41 43.90)  23(56.10)

CD8*T <l 54 51.85) 26(48.15) 0.084 0.773
o e > i fi 53 49.06)  27(50.94)

FOXP3 * <l 54 53.70)  25(46.30) 0.457 0.499
T 441 e i > iy 53 47.17)  28(52.83)

O EER B/ ERM 44 56.82) 19(43.18) 1.274 0.529

25(

36(

18(

28(

26(

29(

25(

25(
B S Hh R 38 18(47.37) 20(52.63)
R 25 11(44.0)  14(56.0)

Je JE ke B/ AR 42 31(73.81)  11(26.19) 15.399 <0.001
MR R 48 18(37.50)  30(62.50)
= 17 5(29.41)  12(70.59)

)il =! SRR 41 21(51.22)  20(48.78) 0.877 0.645
A L g R 53 28(52.83) 25(47.17)

5(

(

(

(

5 U 13 38.46)  8(61.54)

TILs [ BURARR 27 18(66.67)  9(33.33) 4.796 0.091
LA 65 31(47.69) 34(52.31)
A U 15  5(33.33) 10(66.67)

2.5 % B & Logistic ¥ )2 4 #7 ESCC 41 2% ¥ LINE-1
VAT 5 9 Bk &L dm R BB B X A

4 ESCC 4141 LINE-1 H AL /KT, o H piy i 2]

B Q1 (<57 41%), Q2 (57. 41% ~ 63. 51%) .
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Q3( >63.51% ~71.83% ) Q4( >71.83% ) . LIRT R
96 Jo bR £ 2400 s g ( TR« 5 2 /AR s B = 0, H S g/
N = 1) VE R AR & LRI R MZ N R Logistic [B]

RIS A, 45 5 /R , ESCC 14 Hh LINE-1 % 324k
IR B 2/ AT 96 A kR B 00 D B ;) 2 ST e B PR R
(Prea <0.001) , JLE 4,

x4 BRFRMEZEZR Logistic BT 47 ESCC AL LINE-1 REKFSEEME AR MK R

LINE-1 B 1 TR 2 HiR 3
S R P Al R OR(95% CI) Prrend OR(95% CI) Priend OR(95% CI) Prrend
o4 ZHH Z%H 2% (M
Q3 0.413(0. 108 ~1.586) 0.407(0.090 ~1.843) 0.554(0.113 ~2.702)

<0.001 <0.001 <0.001
02 0.357(0.185 ~0.690) 0.300(0. 133 ~0.679) 0.314(0.116 ~0.850)
Q1 0.318(0.135 ~0.601) 0.297(0. 131 ~0.626) 0.283(0.085 ~0.790)

A RARE AW R E F A 2 R ET B (F vs. %) F BRIBL (Lo A) KRBXL(Rvs. H) SFEER(Lovs. ).
A E (BB vs. PEus. THE) MBAEBR(<2cemuos. =2 cm) SRR E(ZH. P oo I A00) BB 3 EER2 a9 al B3t
—F R IET AL (Fovs. A)F TNM 52 ( 1 ~ T8 os. M)

3 g

FEE R A KX 2 —,90% L F i
SR E R ESCCY | HlE , 2R S pe i 2 s A5,
MM P AL T H 1 (programmed cell death protein
1,PD-1) By 55, & TR 97 — & A7 2% Mo id i 19
ESCCHRE" o SR, 54077 M LL , S ek 45 s 400 3 5
TERE = A AR AR T PR AR X AT e 5 (R
BNV S =P SRR S AR el s
B2 —  HA A R LIst 5 2 U3 | X el AR A 5
M) Ao TP o T g v Ao S 2 0 L P T2 T i AR
PR SR H e 4 L 52 24 1 DO % R b Jga PR B v 1 2
PR E I, F B A B85 23 X b8 23 1 e
AEAN G RS Z 18] (14 5 R AT R ALY 1 il 45 A 1D
TIFARB 1Y S 2 P8 IR 9T R . A WF R4 R R,
ESCCA1 21 LINE-1 {1 F B A /K -5 97 o ik 22 4 i Jse
MR BN A G, 3 H] eSS ESCC Hit i fe i
R F ST FERS 2R

FE %2 ARG T DNA YRR RN 8% )5 41
BRI LK T e, DNA 311X CpG &1
PR AR S B W35 1 22 1) RS WA N S TR e P
VL, A8 g 38 i oh R 5 AR o LINE-1 2
A b — AR E 0 SR R RO, R A
17% ,LINE-1 73 2 A JF %) 352 £ ORF1p il ORF2p
B R S B - AR T, O AT g | AR A A L B S
JEE K LK AN DNA 484051 . HRG T & B P
FEFSTUAEAE LINE-1 JE R R W35t % 7 04028 , AT Ak
AT A G A R KUK L T
JEARRA K, LNE-1 HIHEALZ 4 iy DNA AL /K-
(A REERR ' o AR B FE 0 Ao 0 TR A R I )
A AL ) ESCC 41 2R A #E17 LINE-1 H 34k
R, 255 @R ESCC U4 rp LINE-1 HEEAR /K- 5 1
BRI TNM 73 56 A =50 % &

AT 2 L B L TNM 3 1) T3 1) i 35 ESCC 2 41
LINE-1 JE[H HT 5 1k 5 3 ik 41K, 1t W B 7 15 o 42 )
DNA HUIEALI A 505 TAR S Z 41 LINE-1 H1JE (LR
AT BB A — S B HE W2 RN, PR R i i
JEF (4n LINE-1 Jo4) o] DLER AR 3l 7, R4 it
JEG IS RNA [ 325k, JE 100 09 F B R % S
BET . py LINE-1 R F BEAR 14 B0 56 )3 1 1T i
TEAEASE DR 2H P, BTN R AN e (R R R
BRI LA , LINE-1 3832 F AT & A6 FAR I 56 50
42 JE DNA FSEAR IR0 AR , B AE I8 AH 54
FOEEREASPE ™ SRR T A HESE AR R =50 1Y
B ESCC 2141 LINE-1 J [ BT 3L REAE 2 iR %
FEAK

TSR 22 PRI 22 T, i 9 4L 0 P ) S 88 400 K
S5 95 R FR I I PR T SO TE S A e M. i
Baba 25" 5iE 52, g 35 10 11 2% 1O U6k 02 200 i %5 13 T 1)
PN Ex A 9 6F S 88 A S5 M ) R0 B9 % . Haruki
220 IS 1 465 1 4 1 M i R T % BRI 1
JS2 S 95 J 4R L 400 e S ) 5 74 B 4 i 52 B L TTLs 2
I 5 F % T 1 56 R AEATRTREPERT S, 45 51 8K, 5 Bk
BN R L R N O R i A v RN =7 e e R e
i S I 2 U R B XU 23 51k 0. 55 (95% CIL:
0.42 ~0.71)#10.20(95% CI:0.12 ~0.35) , JFSCZH L
R EEL 200 52 7 S — ot ST 1 K 98 B 43 TR
Y. SR EAIE I & A ] 22 R BUR I, 32 B R )
BB Ol R MR S e e
PEMLEA . BEEEA BFSTIESE, LINE-1 i 32 4L
Sy kA Fa g LI K CDK6 | TP53 %535 K i) K im %
ApA S CDK6 R 38 A 3 AT LI 3 20 Jf 2E
Ko, T T L2 340 ) 40 P A RINAL 7P A3 1 o
BB A o A, TPS3 I PR 58 A5 1 g S o
AR Fe A R A e S R 2 — , R E B R T AT
VT o T K M R A K R DR A o S Y
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LAY IR, X UESE 1 R T ] SR

£ [, ESCC A4 LINE-1 HIEALKF 5 (s

PRAGBE 3 5 IE A 5%, FE 2 ) 2 PP e R IR 2R TN &R

J&i , LINE-1 K F 3640 7K P02 ESCC g2 i/ fRdR JRl itk

EL M S 7 B8 57 S PR 2R, 3 Oy i — 2B JF5E LINE-1

R R AR i S S e BB R A R R R B T AR L

PRI AL Tk
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