« 830 - BB ESF 5K 2025 % 3 H% 224%% 64 Lab Med Clin, March 2025, Vol. 22, No. 6

<t Z . DOI:10.3969/j. issn. 1672-9455. 2025. 06. 021
miR-21 Xf/Nl B A e it R B0 A= E A RALBI A 3

F .M E',E g, FE E¥
.HBEHXSZS —WEERESKHE PO, 2L L K7 830011;2. 2 EA K3
% ZWB E A A 4758 5 & K F 830011

# ZE:BHH Kt miR-21 A0 @ k& (SCLO # A P 4R A Ta e o FhH ., Hik L SCLC %
Jatk H69AR A e m otk , M@ aF 20 miR-21 & A 2 A f miR-21 KA X WA, 5 5 KA CCK-8 % &,
Transwell £ f R X @ AWM miR-21 xF SCLC a3y it B2 2 A B - Ha; XA
Taqman B % %% F R A4 R 5 (PCR)#A M miR-21 2 SCLC 4l Kk # £ 4 o4 1((LINE-1) & B 7 &1k
ok, R OB miR-21 &k & X8 & miR-21 i Rk 40 R B A9 & H69AR #m i 69 3% 75 % 4 24 h<<
A8 h<<72 h, A\ Wi, £ A%t FEL(P<0.05), 48 h G 5B [(18.6+3.2) % Jibi , miR-21 it
F ik H69AR e B = & [ (5. 740. 6) % 180 B 4% (P <C0. 05), M miR-21 {&k & i 48 H69AR % e A = &
[(34.944.6) % AR H ZH(P<<0.05), HaFBAarks, miR-21 i& &k 21 H69AR 28 ey it £ A0 1% & ta o 4 B
B E¥ % (P<0.05),miR-21 k& iz 28 H69AR ety £ H 4042 £ a4 B B %8V (P<<0.05) ;5 miR-21 it
A, mIR2I KR A M EB iz 2 @m B 2 BK(P<<0.05), HarBa(1.86+0.23)% |4k,
miR-21 1& % ik 28 H69AR @ fe LINE-1 & B 64 ¥ 40 £ [(2.32+0.64) % ]9 24 & (P<<0.05) . miR-21 & &
ik 20 H69AR #m it LINE-1 A B 69 F A4 FE[(1.0940.09) % 9 F EAL(P<0.05), it miR-21 LA EL
B4 A Bk, R T Ak i ) LINE-1 & B 7 A 54542 8t SCLC #9 B b f2,

KR D mAME; O RNA-21; KEAEZLMH 1; TR, Ac; &£ I8

FEESEE R73-37;R734. 2 XEktRERD A NEHES:1672-9455(2025)06-0830-05

Regulatory effect and mechanism of miR-21 on the
progression of small cell lung cancer”
YU Lu' ,CHENG Yahao' L1 Hui' \WANG Yang’*

1. Department of Laboratory Medicine sthe First Affiliated Hospital of Xinjiang Medical University ,
Urumgqi , Xinjiang 830011,China ; 2. Department of Laboratory Medicine ,the Second Affiliated
Hospital of Xinjiang Medical University sUrumqi » Xinjiang 830011,China

Abstract : Objective To investigate the role of miR-21 in the progression of small cell lung cancer (SCLC)
and its possible molecular mechanism. Methods Small cell lung cancer H69AR was selected as the experi-
mental cell line,and the control group, miR-21 overexpression group and miR-21 low expression group were
constructed as models. The effects of miR-21 on the proliferative activity, migratory and invasive ability, and
apoptosis of SCLC cells were observed by CCK-8 assay, Transwell assay and flow cytometry,respectively;the
effect of miR-21 on the methylation of long isolated nuclear element 1 ((LINE-1) gene in SCLC cells was de-
tected by TagMan real-time PCR. Results The cell proliferation rate of control group,miR-21 low expression
group and miR-21 overexpression group was 24 h<(48 h<{72 h,and the comparison between any two points in
time showed statistically significant differences (P <C0. 05). Compared with the control group [(18. 6 &
3.2) % ] after 48 h,the apoptosis rate of H69AR cells in the miR-21 overexpression group [ (5.7 +0.6) % ]
was significantly decreased (P<C0. 05),while the apoptosis rate of H69AR cells in the miR-21 low expression
group [ (34.9+4.6) % | was significantly increased (P<C0.05). Compared with the control group,the number
of migration and number of invasion of H69AR cells in the miR-21 overexpression group were significantly in-
creased (P<C0.05),and the number of migration and number of invasion of H69AR cells in the miR-21 low
expression group were significantly decreased (P<C0. 05);compared with the miR-21 overexpression group,

the number of migration and number of invasion in the miR-21 low expression group significantly decreased
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(P <C0.05). Compared with the control group [(1.86=+0. 23)% |, the methylation rate of LINE-1 gene in
H69AR cells in the miR-21 low expression group [ (2.32+0.64) % ] was significantly increased (P <C0.05),
while the methylation rate of LINE-1 gene in H69AR cells in the miR-21 overexpression group [ (1. 09+0.
09) %] was significantly decreased (P <C0. 05). Conclusion
which may promote the malignant process of SCLC by inhibiting the methylation modification of LINE-1

miR-21 has the biological attribute of oncogene,

gene.
Key words: small cell lung cancer;
invasion;

apoptosis; migration

/NGB i 9 (SCLO) 2 (5 Ml 19 15% . 1 T4E 9
W TR R A TR S T TS R 22 Y miR-21
TR ) — 2 A g i RNA, 78 2 FiOE v
S rp B R I EL AR L B R T A5 R AR S5 b
TN 38T R R TR AT 2 AR A W AT
B YIA Y BFSE B, miR-21 AT A% i iR 45
PTEN.PDCD4 ,RECK %5 £ /> 56§ # 3 [H] % 3k, fiE iF
R B e i N [ W= N N9 7 M 1 1 7 N
Y DNA F AL 2 55 5 1) — b 3 W 38 4% 2 18 i
75 2, A 20 ) 300 08 s R A e 0 VR 4 A v 2 A
TG 20 R A B N 5 AL 2 L B IR 2E BE 5T I A
A5 KRBZER T 1 (LINE-D 22 A K3 H 4 b 5
Fw W — RS A Y 4, 34Ok, LINE-1 78 g
KM R L AR R RN AR B R e s . B AR R
PR, AL 35 il 98 AE P AY 22 RO P RS 40 8 B LINE-1
B 3 3k 36 B S AR RSN X R SRR P
L RENS W45 LINE-1 [ 55 5% FVEE )3 1 315 % 1F 1 52 i
U [N 2k L B S BRI & A R g
AHIF 5 IR A2 A TS 5 45 AR B R, miR-21 A 52
SCLC ZH /g LINE-1 ZEH iy H 3 b1 . T miR-21
A T 96 S TE R A TF 9 PR R IR A A R ) T4 3
fill A BFSE L miR-21 78 SCLC w4 25 1 7E FH = BF 9%
PIA S 5 SCLC M0t 7l g 19 2 7B W2
BLHIHEAT R 25 0F 58 . B 78 M B a1 SCLC {RIr 3R 324
WA B S,

1 #RE5EF=E

1.1 Mg AR SCLC 40 #k H69AR 9 A
% ER AR Y AT L E T 5 10 % 84 s 1
RPMI 1640 $; 353 (% 1% HF-5E 5% ) . 1E 37 C.
5% CO, T8 i 4H ffL 55 77 46 vh 247 55 5%, I R,
24 M il R Gk 80 % B, 2R 0. 25 Yo IR B 1 i Y Ak 1%
ROBERRERZZ v IR VB R S R AN M VR MR E O 1 X
10°/mL #47 N — 2 505,

1.2 FEiH  RPMI 1640 #3550 A 26 FH Gibeo
A miR-21 3 F kMK R B 741 (G518 ATTGT-
GCGCATGTG fl CGCGTGCGACAAA) A T
i i 52 5 b o0 % F IF A B B BT iR Lipofectamine
2000 FEYRA TN [H FEBR CH/REHE O ED B BRA A .
TRIzol RNA # B 57 W B 2 E Invitrogen 2\ ) .

microRNA-21;

long interspersed nuclear element 1; methylation;

BL MBS W AE RN (PCRO ¥ 3 7l 4 H A
TaKaRa 23 &, miR-21 F1 B-actin 51 # W A | ¥ 548
R R |, CCKS 3% 71 & F i T3k 0 & A
A RAEYHEARERA A, Transwell /NE W H
%[ Corning 28 7l Z R I3 &0 B b RAR A
R AR A AL A5 e B L N SR A
B F .

1.3 Hik

1.3.1 miR-21 i FRIRAURIRIE H69AR 4 i A5 7Y 44
BRI ARSI A H69AR 40 M 4 (R BB 41) |
miR-21 7 FRIEH M miR-21 R FK LM . FHIKE 6 1
RIS SR (WOl R4 N e I o
miR-21 3 35 240 Fl miR-21 Ik 3 35 4 43 90 AR 4 % e
TR B B R 10 B A3 25 B8 58 A Y L IOk SE B S O
i PCR A2l miR-21 308, 5IWFHiE 1. &
MFEF R 94 CHIASHE 5 min,94 °C 45 5,60 C 45 s,
72 °C 45 s, LAFEF 40 ¥ ;72 CIE 10 min. &2 )5 K H
2748 B miR-21 R E KK,

1 slwE7l
woss i ) F
(G—3) (bp)
B-actin 1Em TTGTGCGCACGCTGTCGTGCG 123
2 I ATGTGCGTGCACGCTGAT
miR-21 1A AATTGTGCGCGTGTGACAC 89
JZIn] CGCTGTGCACACGCGTGCGTA

1.3.2  CCK-8 o 4 ff 3 5 2R 3 21 20 B % 22
B gt 24.48.72h J5 . MR PR CCK8 X #) & UL 4 T 96
FU AR H 4z B 20 i AR L AN B 0 RE A KR LA
CCKS8 %W, )i 4 h J5 T EEAR AL E AT 450 nm P
A0 P WG BE L I TSR A B

1.3.3 WA E AR I A0 M T A 3 A
B35 48 h J5 A48 Annexin V/7ADD #1738 7 & 4%
71 Ut B AR AR U A B R Y, P T I 2 A B o3 BT AR
SRR ORIE Y R R

1.3.4  Transwell SZEGHKGIN A0 iz B AT B HE S
Transwell /NZE 2 N 2 6 0 Ak B 5 %) 40 B (12 28
S0 T B A8 2 R I 6 Transwell /N N IR AT 6
#), Transwell FEH I AT MIEEEFIE, FEH M



. 832 I EF SR 2025 £ 3 A &%

22 %% 6 # Lab Med Clin, March 2025, Vol. 22, No. 6

A 200 MMV W BE M B SR 3 Bl & TR R4 T .48 h
JE AT e ULER . SEER LA 3 A FE ML EF N = AN 2
ﬂ%k%ﬁlﬁﬁﬂﬁéﬂiﬂwﬁﬁfﬁﬁ%dﬂ%ﬁ%ﬁu@%ﬂ@éﬂiﬂ@
1.3.5 Tagman LR %€ & PCR &l LINE-1
HH AL % DNA HEEC, W5 R £ 40 B . DNA H &
B A1 MethyLight Sl 25 SR AT 806 . 84 5
SEARIC 9E G 45 4> F RO6FAM) , 3" 3 A5 10 26 G 7 K
5rF QBHQD . JF 8RR LB 1R A&, 7E 96 fLAR I i
4T Tagman PCR W , LW & £ 5y Master Mix 8. 00
pL LINE-1 5 K OE w51 9. ) w5l 9 4 2. 75 pl.
6FAM #Ric#4EF (125 nmol/L) 5. 50 pL, 5 W5 BR &
A3 DNA 1. 00 pL, 9895 SR Ry 25. 00 pL, KN
TRF N WA 95 °C 10 min, 95 °C 15 s #4750 N F
W, &5 60 °C 1 min iR K FIZEff, LINE-1 5Ky H
HeAk P2 E = FE 5 (LINE-1/Alu-C4) /W 5 1k b5 1
(LINE-1/Alu-C4) X 100% ., LINE-1 3 [H 5] %) ¥ 3

W3 2, VEANIT RS H NS WA B S )y i .
®2 LINE-1 & H 5| #1f01R $t FF 51
Eit7)edl KN
£FK J5' 1) o
(G—3D (bp)
GGTTAGGTATAGTGGTTTAIATTTG
Alu-C4 1E ] 256
TAATTTTAGTA
s 5ATTAACTAAACTAATCTTAAACTCCT
3]
AACCTCA
e CCTACCTTAACCTCCC 78
LINE-1 E[A AATTGTGCGCGTGTGACAC 102
JIm] CGCTGTGCACACGCGTGCGTA
REF TCGAATATTGCGTTTTCGGATCGGTTT 114

L4 SGPEME R SPSS22. 0 G AR M AT KL
BRALBAIAMOT . RFA IES A I REVER B © s
7R 25 1] R 90 PR 36 07 28 53 07 30— 24 T G 1
HOR T LSD- Ko %2 41 HUAE 7 2 08 O R 1T T 4

W7 2253 B o 25 A7 A8 38 H AL, W) 1 — 5 47 B ph 2%
N 43 AT 38 Ak B PR 2 EE A A T 25 0 A A P9 R,
ot Z ARy 2T A RN . L P<<0.05 N ERA
Gl FE X,

2 % e

2.1 3 40 MuAS A B ) s HE9AR 4f ifg 1 78 % Lk
BOEREWNGE T Z0E R BN, 3 4 H69AR 4
1B R A7 A (8] | 41 8] RN 38 5N (F = 134, 022,
P <<0. 001, Fypy = 47. 200, P gy <<0. 001, F 40y =
6.470.P 5y <<0.05), FLPAZE B W it fy 22 50 Hr 46 21
R WA miR-21 IR A H K miR-21 i KB4
ASTA] B A 5 HE69AR 4 g 34 58 % 4 24 h <748 h<<
72 h, HM W LLAES, 2 R WA ST 5 L (P<<0.05);
LA T ESMER B R, miR-21 1 F A 4H A miR-
21 K73k 48 h & 72 h H69AR 4 ity 3% 5t % 1L %%
ERWAGITHE X (P<0.05), W3,

2.2 48 hJ5 3 41 H69AR 4l T- K L% 48 h
Je % B4 H69AR 4 i 0/ 7% 4 (18. 6 +3.2) %,
miR-21 3 323K 40 K (5. 7+0. 6) %, miR-21 K F A4
J(34.944.6)%,48 h J57 3 41 H6OAR 0L T2 & 1
B ESASIFE X (F=16.639,P<<0.001), 5
SRR L, 48 h J§ miR-21 i #3540 H69AR 40 i
PHT- B B R (P <<0.05), 1M miR-21 ik 3% ik 41
H69AR 2 M 98 1= F W] i F+ & (P <<0. 05) ; 5§ miR-21
TTFRIKAE,48 h J§ miR-21 k40 HE9AR 41
98 T3 B B T = (P <<0. 05),

2.3 48hjE3diEEMEBAMMEHELE SXTHR
M, 48 h J5 miR-21 i3 K41 H69AR 4l i 1) if
AR 24N M H 353 £ (P <<0. 05) .miR-21 k&
K2 H69AR 40 i () 3F 7% F 42 28 40 i %5 B 1B 35 0 /b
(P<C0.05);48 h J5 5 miR-21 1 ik 4 L%, miR-21
A4 HE9AR 4 L i 7% A {= 28 4 f 8 H 12 2% sl 2>
(P<<0.05), W4,

x3 3 A F R E A H69AR AR B RELES (2 +5,%)

215 n 24 h 48 h 72 h F P

X R 20 6 50.2+4.5 76.9+6.9° 84,947, 2" 10. 343 <€0.001
miR-21 1d FA 4 6 53.244.7 97.84:10. 2° 108. 9412, 3 12.004  <<0.001
miR-21 iRk 4 6 41.3%3.3° 54,344, 6™ 56. 944, 7% 6.934 <<0.001
F 1. 834 6.035 11. 242

P 0. 065 <<0. 001 <<0. 001

W5 RZ 24 h E L. P<<0.05; 5R41 48 h [bE " P<<0. 05

2.4 370 H69AR 40 LINE-1 A AY T LAk & L 4%

XL H69AR 20 i LINE-1 3% K 19 B 3L 4k R h
(1. 86 + 0. 23) %, miR-21 3 F ik 4~ (1. 09 £ 0.
09) %, miR-21 R F K4 J (2. 32 +0.64)%.,3 4

35 miR-21 i 2 K 4L R — I ) 57 L&,

‘P<C0.05,

H69AR 2 LINE-1 JE K9 b R i . 2 R A G
JHeFE L (F=9.635,P<C0.001), 5% M4 4,
miR-21 flFE ik 4 H69AR 4 il LINE-1 & [H (1) B 3%
{3 B e (P <<0. 05) , miR-21 3 #3520 H69AR



HIEFS K 2025 F 3 A% 22 %% 6% Lab Med Clin,March 2025, Vol. 22, No. 6 + 833

4 LINE-1 3K 59 B 3 1k 8 B [ AIK (P <<0. 05) 5
5 miR-21 1t FiEH L, miR-21 X F ik 4 H69AR
YA LINE-1 JE PR H 3L LS8 B T & (P <<0.05) ., MWL

Bl 1,

Fz A4 1BhE3HEEMIBMAMBBLLE (2 £5,1)
20 5 n B2 40 T 41 i
Xf R 40 6 23.5+3.7 86.549.8
miR-21 i F k4 6 42.6+6.57 109.8+13.47
miR-21 ik ik 41 6 15.4+4.67" 48.9+5.67 "
F 13.425 19. 987
P <20. 001 <<0. 001

WA AR, P<<0.05; 5 miR-21 it RKHALK, P<
0.05,

miR21{RFIKE XHRE  miR21TRIAE

REW

o =

1 348 H69AR 4R LINE-1 EFEBHEXIFER

3 it it

SCLC RZERIEFH AN/ aiE, B4 & ER
FYEMER AL EE T B i AR AL T e, R
ZFARYLEN Bl B2 32 AT FOT S5 45 AR T 5
AEM A RWAL 5% ~10%, ik K T H At 25 8 fii
Y R TR AR BT SCLC (9 &% WL . 548 37 i
BT A R E R E A RO EEE L,

AWFFE L5 B R, miR-21 3 3¢ 3k 4b # 5 i 8 41
3G 3 (R 2B RN GE B R H B G R TR
I s M S miR-21 1% 35 35 b BH )5 40 it 33 51 oK LR 28 AT
BECH B W A, m T R T, 8 miR-21 7
SCLC Wy kA EAREEMN, BA LR EY ¥
JE . BT BN A BE SIS L miR-21 A1 Sk A
PR BIHE SCLC(NSCLO) 1 1 PR 12 B . 5 i 8 19
e A 95 B AE 5 DD RH 6 . W 85 45 A BT 9T ) REIE
B miR-21 B # k5 NSCLC % P72 B M % i A K
HFZ R FBZE VML, miR-21 W HlELZ AT
e JL A, i PTEN.PDCD4 . RECK %52 55 45 fif 95
R TE T R VR G AR .
M.omiR-21 i AAE ERP AHEEZEMEH,Z 1
ASTEAE R BT B M IR T B A, )&, X F SCLC
miR-21 FE MW iR E 30 R, AR BF 58 45 S A7 —
SE 1A B P I R AN AL

AW 5T 45 Bk & B, miR-21 33 #3555, H69AR
YA LINE-1 5 [N A HY 25 4k A& i S 22 e 55 5 1M i 1%
miR-21 5, H69AR 4 Jifd LINE-1 3 X i) I 3 Ak 16 1fii

) s B R miR-21 A B3 o 5 SCLC 44 iy
LINE-1 J R B B3 A 48 i, F 17 5% g SCLC 40 A 4%
i SRR FNAT A DL W R W AT O . SRR
& il F & E CpG &KL B CpG . K28
CpG S PRI H R AR ZS . A T 25 I 9 IE & 5% 5% .
{EL 738 43 P 40 Ji o A A T B Cp G 8 B9 578 H 64k
164 L 8 10 175 5 P 988 A S BHL 3 326 P9 %) % St D0 R T
I B IR 1) & AR A g UYL BT S B R 4 41
LINE-1 J P 3L b 3230 5 B AI% L 3 b 5 (% 34k
AW T LINE-1 B & 4 YD 6e, L nT e i
SN R i LA AR G R 3 DR Y 2k, AT 4
SCLC By % A4 Fn % et x5 8 45 BF 58 s
miRNA-103/MTHFR %138 i 917 il JH- 2 At 5 o LINE-
TR A H b, g M A k. B E
DNA 3 2 35 IR (1) 5 Y 35 A6 0 I 5 S) % AR 1
B B Ak Bl D BB e e Bk 3 o =2
— U P HE O I OE PR DNA oA I £ 2 0 5
S AT AR Ry i T 0 12 Wi bs 5 . PONOMARYO-
VA S5 B T I SR VAT RS A R 2 iR
SCE R ORIV P BE ZE 1 I s R LR 2R DNA v
LINE-1 56 P H A 3, 45 3 R it & LINE-1 %
PR A 0 2 R AIG L $2 7% LINE-1 3 (K F L b 7
) R 8 0 BT R X0 il s R 02 1 8 R i S o v A
—EMSHME.

LINE-1 JEH 3R 1 o T2 Wik B A B &
) R B0 RE RN S B L BTV SR 32 W i g 1) 8 7 2R W R
Y. BXFRICAN TR 4> T2 W7 TR A O O
i A F1I2 W B2 BT 4 . AN [R) Bl 9 I AR R AN ] 4 1
B LINE-1 58 AL R AAE—E 257, X NIEIR
EEHNE W SCLC AR 5 #2435 1738 9 2 P& .
AN LINE-1 3 54k 1 8l 25 48 1b b 7T B J e
i 96 97 SO NE FA & KU Rk L #F LINE-1 3£ [
AR S A0 A il 1) 4 F o0 W A T A R R . A
BTk B 4R IO IO v B SRR IR T TR

AW T miR-21 5 LINE-1 2K /) 54k
B B G F L (H B 52 50 45 2R T B S AR BF 58 {4 miR-
21 25 SCLC &M 3 AR 78 5 AH 26 43 T AL 1 90 25 45
I8 AN LINE-1 3 35 A6 AR G 02 9 15 5 3 % 1F it
—B RS . L SR 5 1 7 AR 0 O IR
FZ K TT HAEHE— 2 4

ZE LT, miR-21 H A J PR A W 2 Jd
Al B A A LINE-1 3% B 3 b g4 e #F SCLC Y
MR HERR W R R T SCLC WA YT R 25 WV Rl i
MR AEEY S %,

&% ik

L1 BSC, E0  e , 45 )73 309 /0N 400 O A o — 2R S T 5
AT S M B L Ty At 5k Je [ 1. v A i g 2% 3L 2024



* 834 -

B EF SR 2025 F 3 A% 22 %% 6 H

Lab Med Clin, March 2025, Vol. 22, No. 6

46(6) :526-535.

(2] RSV, W4 52 . Wk ot . S5 HIS7 Il 285 70 HR 3 100 3 R R
A BE P/ RNA-21 6/ RNA-486 A6 (4 11 PR
BAFSELT]. s IR N BR 4% ,2021,38(12) : 817-821.

(3] BUARUEHLIR » SCA K 2R 4. ARV = L 48, 5 T 0HH 6
Tl B IR R 40 SRS R 114 0 240 A 9 o A 3 4 2 T 5T
L), AR AE Wy EE 22 E 2%, 2024, 24(11) : 2001-2008.

(4] E K, #EE, REM. H RNA-21 5 1L 7% I 95 b5 & 900
WU IE P2 S e M AL B & CYFRA21-1 %t /N4 il
it 3 T J 0 44 06 R B 3 BT L . o A A g IS 2 TR
#,2021,27(1) : 74-76.

[5] MEG . mER, EFF, %. SI00A16 Jg 3 7 X DNA H
SEAGTE /IS 0 B i 958 A0 AR 3 B R b T TR 2 v i R 45 4R
(I, o D SR A 2 2= 75, 2024, 19(5) £ 528-533.

(6] ki, 4, ZEWe 5. N6-MgH A 351k 18 1 J %+ LINE-1
B PR HLEIT ], 8 4E . 2024,46(3) :209-218.

(7] Jrifelal, % sl A&, ELL3 454 1) LINE-1 /E Jy 458
TR /N BUR G T 40 i I ba 22 Rk (T . vl 10 40 i A= ) 2
2248,2023,45(11) :1598-1605.

(8] MMMl X 4 0%, . 45, LINE-1 W JE Ak K 7 5 £ 45 i
AR 20 B e e R A I S R LT ). R F R 2 2=, 2022, 31
(8):664-668.

(9] sk/NFE, FEmrdie, ™25 vk, 4. Ml if 68 20 23 P piR-30636 1Y
Tk R E LR, S5 gk,
2024,37(2) :192-195.

L1070 B, JRRAF. Bt o9 BRIA Y7 I PR A 52 1 4F [ Ji 0 80 HR
[J7. 52 b8 2= i, 2024, 39(3) :209-218.

(117 REf WA, W RE 3, 25, 5 BRI /0N A0 M6 il g T 97 7 30 %
I PR F5U P51 26 43 Bt LT 0. 5 988 e 44 7 2024, 39(5) £ 823~
826.

(127 RJ7 B TERHEL N 8.2 B/ RNA-21 76 4 /N 40 i i 7
S IFAE BT SE e R (T ). BE AP 98 22 7. 2022, 51(8)
22-24.

[13] F R Mo 35, F 35 . 5. 5/ B il % ' microRNA-21
I EGFR ik R E [T BRUIERE RS2 4) . 2021 .42
(8):101-105.

[14] MISAWA K, YAMADA S, MIMA M. et al. Long inter-
spersed nuclear element 1 hypomethylation has novel
prognostic value and potential utility in liquid biopsy for
oral cavity cancer[J]. Biomark Res,2020,8(10):53-57.

[15] LEE Y R,KIM G,LEE H W,et al. Long interspersed nu-
clear element-1 hypomethylation is associated with poor
outcomes via the activation of ST18 in human hepatocel-
lular carcinomal J]. Medicine(Baltimore) ,2021,100(16) ;
25552-25556.

[16] KOEJ,OH Y L.KIM H Y,et al. Correlation of long in-
terspersed element-1 open reading frame 1 and c-Met
proto-oncogene protein expression in ovarian cancer[ ]].
Genes Genomics,2019,41(11):1293-1299.

(177 X0 F 2 L BRIGG £ B AT . 55, miR-103/MTHER #li #1 i i
A T LINE-1 JE P 59 B 3646 kP [T, g, 2022, 42
(2):93-107.

(18] s U8 , A 1, 2B 3=, LINE-1 78 8 7 10112 W7 i o7 b
55 B HILT . 8t A% . 2021,43(6) :571-579.

[19] PONOMARYOVA A A,RYKOVA E Y,AZHIKINA T
L.et al. Long interspersed nuclear element-1 methylation
status in the circulating DNA from blood of patients with
malignant and chronic inflammatory lung diseases[ ] ].
Eur ] Cancer Prev,2021,30(2):127-131.

[20] PHAM D, LE S D,DIAN T M, et al Standardization of
DNA amount for bisulfite conversion for analyzing the
methylation status of LINE-1 in lung cancer[]J]. PLoS
One,2021,16(8) :e0256254.

(e fis H 3 :2024-08-09 B 1al H 1] :2024-12-18)

(1 $56 829 1)

(107 B3, F R, 2= TM, 5. BRI X 7 F e T Trind-
er U 5 B AR AR A 56 3T H B TP ST LT ] 1 PR A 5
PE 220 5,2023,44(12) . 1473-1478.

C11] E4H. Bydl 2 Mo 5 5 = 8 e 35 il B8 1 48 28 R K1 Bk
B EH A LR 6T T g M E LT, 4 BE 24 BF 5T, 2024,
22(22) :51-54.

[12] XIWe¥s JM 5, 3077, 45, B L 2 % B 1B 55 R 4 1k il 24
Y 2O AT LT, T E A B 2R R, 2023, 20
(3):73-77.

(137 #4260, TR/ . % 3LF A TOPSIS 2 1) Bi i 2,
e 27 R LT, 25 90 AT 6 2 44 7, 2023, 32(12)
1347-1353.

[14] P03CHE, FRRE, TR, By 2 Me Bt & 2 P K Rip T
B A I LA E o B ROR A AT [T B e 5 5
#,2023,36(18):3116-3118.

[15] M, Bt fh. 4ik R K1 BEA Bl 2 e iR 97 A L Bk
1ML 3y RE BTG (I R 52 [T, vh B AR 25 9 i L 202317

(12):124-127.

[16] GUO X Z.HOU L,YIN Y C.,et al. Negative interferences
by Calcium dobesilate in the detection of five serum ana-
lytes involving Trinder reaction-based assays[]]. PLoS
One,2018,13(2) :e0192440.

L17] FEou, 4 a2 XU 7R L 55 Bk 2 e o) g 126 A 00 i JR 2
RISz )], K g E 2 5w K ,2020,17(18) : 2641-2644.,

(18] ARWHIL, 2420, /5 T L 55 Wik £ Je 3 43 A= Ak A6 50 15 H
T MR ], [ PR AS 50 B2 2 44 5, 2011, 32(11) ¢
1244-1245.

(197 ZEHE 5 , i Fl o, LKA S5 e R JUBT A 2 50500 5 B i 2
Jie TR RE 0 1 36 E 5 3T 4 [T 1. S8 AT B 20 ik, 2020, 27
(4) :457-459.

[20] T3k, 0 0k , 2 A B 35 R 1R 45 52 win UL I Az 00 1 4]
(1. 2R S PR, 2022,33(4) 1 75-77.

e B 31 :2024-09-16 &1 A #1:2024-12-16)



