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Abstract This study aims to explore the effects of LncRNA SNHG25 (long non-coding RNA SNHG25)
regulating the miR-195-5p/HMGA 1 axis on the proliferation, apoptosis and immune escape of cervical cancer cells.
The expression levels of LncRNA SNHG25 and miR-195-5p in cervical cancer tissues, adjacent tissues, human cer-
vical epithelial cells H8 and cervical cancer cells HeLa were detected respectively. HeLa cells were divided into the
sh-NC group, the sh-SNHG25 group, the sh-SNHG25+miR-195-5p inhibitor group, the sh-SNHG25+inhibitor NC
group, the miR-NC group, the miR-195-5p mimics group, the miR-195-5p mimics+pcDNA group, and the miR-
195-5p mimicstHMGA1 group. The expression levels of LncRNA SNHG25, miR-195-5p and HMGAI mRNA
were detected by qRT-PCR method. Cell viability was detected by the CCK-8 assay kit. The colony formation as-
say was used to detect the proliferation ability. Cell apoptosis was detected by flow cytometry. The wound healing
assay was used to detect the migration ability of cells. Cell invasion ability was detected by the Transwell method.
The protein expression levels of HMGA1, N-cadherin, E-cadherin and cleaved-caspase 3 were detected by Western
blot. The levels of IFN-y, IL-4 and IL-10 in the supernatant of CD8" T cells co-cultured with HeLa cells were de-
tected by ELISA. Dual luciferase reporter assay was applied to verify the targeting relationship between LncRNA
SNHG25 and miR-195-5p, and miR-195-5p and HMGAI. The expression of LncRNA SNHG25 was upregulated
and the expression of miR-195-5p was downregulated in cervical cancer tissues and HeLa cells. Silencing the ex-
pression of LncRNA SNHG25 or overexpressing miR-195-5p could significantly reduce the number of HeLa cell
clones, the number of invasive cells and the scratch healing rate, as well as the protein expression levels of HMGA1
and N-cadherin, while the apoptosis rate and the protein expression levels of E-cadherin and cleaved-caspase 3 were
increased (P<0.05). Inhibition of miR-195-5p or overexpression of HMGAI could reverse the inhibitory effects of
silencing LncRNA SNHG25 or overexpression of miR-195-5p on HeLa cell proliferation, migration, invasion, and
epithelial-mesenchymal transition (P<0.05). Dual luciferase reporter gene experiments confirmed that miR-195-5p
had targeted relationships with LncRNA SNHG25 and HMGA I, respectively. Silencing LncRNA SNHG25 could
inhibit immune escape in HeLa cells by targeting miR-195-5p/HMGA 1 axis. The expression of LncRNA SNHG25
is upregulated in cervical cancer tissues and cells. Silencing LncRNA SNHG25 can inhibit HeLa cell proliferation,
migration, invasion, and immune escape, and promote HeLa cell apoptosis by upregulating miR-195-5p and down-
regulating HMGAI.
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RNA(competing endogenous RNAs, ceRNAs), ifid 5
48 mRNAs 7% G+ 45 51/ RNA(microRNAs, miRNAs),
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HEMGH Z R IA B B FRIG, EiH miR-195-5pH)
TR HNE] CCA MG TG . TR 1R Z8A |z —1A] R
¥4k, (epithelial-mesenchymal transition, EMT). It4},
158 557~ miR-195-5p A 38 3o 0 ) 4% R Ui Ak 22
(W1 ATG9A)FRIEAN | CCHNL IR A 2 i 1
ENCORIEHE P2 73 i i, s #% 224 Al(high mobil-
ity group A1, HMGAI){EH mRNAM) 3 AERIIE X &4
miR-195-5pZE & 741, $oR HMGA 132 miR-195-5pif) N
TERREE R . HMGAIAE Z Fihe 1 BAA N TE 1 B0E D)
RE, AE NS 1Y s 20 R I BUR R A AR N R e g 1
BEAERT T Sk o, HMGAIAE SiHafl HeLaZl g o i 3
PR HMGA IR ZIE7KF-R] 4] CCZM M e A=)
AT AP, GRE UL B FuE R A A5 R, HE LncRNA
SNHG25# [ miR-195-5p/ HMGA I 7] §44 5 CCHI K&
o FET I, ARHFFLE RS UE LneRNA SNHG25:8 1
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M5 CCAHMIAT NI B, 2 CCHIEERILEIVA YT
RS,

1 MR55E%E
1.1 HEARUE

AT IREAKIR T 20214 4 H £ 20234E 6 A
R ZEALBE T 26— N REE P332 FARGIT I 6761 &
B F A, v SR EURR) £ 2 () 4 21 5 0 55 L 21
TR a7 . AINbRAE: (1) #hi2 N E S B H
FEALBE T 3 — NREFE 2 FARIGBIT; (2) BHAXK
JBAIE FEZAT IS 5. HEBRARAE: (1) oFL A
IR (2) A B I IO . oA 55
RO . AR LA — N REFACEZ
R HAZIHAEAIEE S 2021-03-002)
1.2 HREFR

NE S0 E A HS (T % : H364). N5 B
4 g HeLa(13 5 : H066)IW H _FifEE VR A
BRA R AAME I CDS8" T (155 : YX9436)I4
AL A REA R A A CCK-8 A& (15
C2214)W B Fig8 = RAEME ARG R A ; DMEM

BB (I5: 9483)W H % 5 (Rl =AML A IR
vH]; HMGAL(F% 5 ab202070). N-cadherin(#% 5
ab207608). E-cadherin(17*5: ab231303). cleaved-
caspase 3(T%5: ab208003). PB-actin(T%5: ab6276)Pt
1A% H 95 [E Abcam 2 7]

1.3 EAL KR MAEELncRNA SNHG25F1miR-195-
Sp7K A&

Ff HeLaFH84MH il B T DMEM#: 755 (7 10% 15
A& )d, F37 °C. 5% COLMIAH M 3E =46 h b 4T
9%, 8 W B R AT S e, BB AR 3UR I 4t Ao
MLncRNA SNHG25AImiR-195-5p A%t ik K.

HOAAE I 2L 2 S 55 4R 20, FE L RNA AR 4
TR U B R AT SN O 8 B PCR M, PCRJR M.
A2 95 °CTIARPE30 55 95 °CAR S s, 60 °Cil K ZE{H
30 s, 40MEIR . FHOCEE R R IL KR 2 2407 ik
BT
1.4 SRR

B0 $A4E K W He L a4 B K5 3 20 v m A%
SNHG25 B 4 HE 4L (sh-NC4H ). Rl ik SNHG254H.
(sh-SNHG2541). #ifk SNHG25+miR-195-5p il
#4H (sh-SNHG25+miR-195-5p inhibitor4l). FH{k
SNHG25+H0 il 71 B P Xt HE 2H (sh-SNHG25+inhibitor
NC#). iT%iE miR-195-5p B 4 HE 41 (miR-NC
H). i FRIEmiR-195-5p4 (miR-195-5p mimics
41y, i F£ik miR-195-5p+78 AN ZH (miR-195-
5p mimics+pcDNAZL ). i FJA miR-195-5p+id Fik
HMGA14H (miR-195-5p mimicstHMGA141). 1dif]
JE 4K 200054 4L ik 75)# sh-NC. sh-SNHG25. miR-
195-5p inhibitor. inhibitor NC. miR-NC. miR-195-
5p mimics. pcDNA. HMGAI5) 755 Y% %2 HeLa4li fid,
TR FR46 (37 °C. 5% CO,) 5537 Ja K6 il AH ¢
EiFL A
1.5 qRT-PCRJEHMZHAE LncRNA SNHG25,
miR-195-5p. HMGAI mRNAZKIAKF

WA B A, TRIZolVZ:HR L RNA K L g i
S NCDNA, Bl 537 PCRY . LncRNA SNHG25 7!
HMGAIV) GAPDH NN %, miR-195-5pLA UCHNZ: .
K 27240731 5 LncRNA SNHG25. miR-195-5p.
HMGAI mRNA R RIS 5IVF 5 KL .
1.6 CCK-8#&M4paiE S
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%=1 qRI-PCR3|¥1F%!
Table 1 Sequences of qRT-PCR primers

FEH ElE Il
Gene Primer sequences
miR-195-5p F: 5-GGG GTA GCA GCA CAG AAAT-3'

R:5'-TCC AGT GCG TGT CGT GGA-3'

U6 F: 5'-CTC GCT TCG GCA GCA CA-3’

R: 5'-AAC GCT TCA CGAATT TGC GT-3'

LncRNA SNHG25 F: 5'-GCA GGT TCC GGG AGG TCA-3’

R: 5-CAAACCACT TTATTG ACG GGA A-3'
HMGAI F: 5-CTA GGG GTC TTC TGG GCT CT-3'

R: 5-CCA GGG GTA GTC CCATCT CA-3’
GAPDH F: 5-AGT ACC CCATCG AGC ACG-3'

R: 5-AGC CTG GAT AGC AAC GTA CA-3'

S EEFLINN 10 pLCCK-8i7) . T4l ks 77 46 b
% 53 hJ5 75450 nmy K T I 5 B8 (B Daso) fE -
1.7 ‘MAR5EPEM AR SEIE

WA 2H HeLadll g, LA 1x10%/FLEEF0 22 6 LK
. EREFRAE (37 °C. 5% CO)H IR 14K G4 %
R[] 52 (IR 2 15 min) AN4h i SR et (= IR
B 15 min), TOUFRME FWEHG T & A e
1.8 RN AHAATIER

HU %41 HeLa4t f 22 Ji 25 I BV A (37 °CIH AL
5 min)Ji, PAIx10YFLEF 2 96FLHH, 37 °C. 5%
CO M P EE 3 24 h, £ 5.0 (4 °C. 1 000 r/min,
5 min). PBSHPE3RE, BT 500 pL4s & 22 il
o, B85 IS uL Annexin V-FITCHIPIYLTR, =5 I 8
JEIFE S min f5 i i QA AR U 20 P O TR Q2
SRV T 40 5 H+QA R BRI T4l 5 EL) .
1.9 Transwell/NEFEAERIIRZERE S

H T4 1) Matrigel 2 5 i Ik 78 Transwell & 4t
(1 b R R AR R . TR 100 pLIJG I B 77 2
R 95 HeLaZl i LA 1x 104/ mLE AN & B, FEh
TN F20% FBSHIE; #3E . 37 °C. 5% COK5 7%
FREFR 48 hm, AIRIEEIR T4 4% % KW EEE 2
15 min. 0.1%%5 f4 28 4L .10 min, 76 SR8 L%
£ o i
1.10 XRSCIGHMMATREIER

B 4441 HeLa4 g LA 2% 10%/FLAE A E 24 FLAR
T37 °C. 5% CO3EF7 46 Hh 85 77— B [A) 47 4H o 4
TR, FA Sk R RIBN LA . 43 BIAE O hAl
24 hi WS T G ORI ERIIR & 2.

1.11 Western blot#& N 4Hi HMGA1. N-cad-
herin. E-cadherinflicleaved-caspase 3 HRIAE

SCEE - 4 B 2H 200 it 5 FH RIPA S R 24 fe 2 i,
REUFEREAEA. HEEZMEL SR SDS-PAGE
o B AEH, Ra MR BIPVDFE F. 5%k
Wikna °CHARE IR I G B, #4553 7] S HMGAL
N-cadherin. E-cadherinffl cleaved-caspase 3+ B-actin
—HIREE LB 1:1 000)7E4 °CRIFE A, KH
Vel JE I\ —$i1gG(1:1 000), EiRME 1 ho A4k
Ab B J5 R B 1 AR
1.12  ELISAZ#M CDS8" T4RAE 35 IFN-y,
IL4FIL-108 2

e Hsh-NCZH.. sh-SNHG254H. sh-SNHG25+miR-
195-5p inhibitorffl. sh-SNHG25+inhibitor NCZ1 41 i1,
FHIH 5 CDS' T4HMuILES 77, #&H8 ELISA BRI G it
5 HEAT AR B, B AR CRIMIIFN-y. IL-4FIIL-107 5.
1.13  BUERSE R B & EE N

I FAE 22 N3t (https://masysu.com) %} miR-195-5p
5 LncRNA SNHG25. HMGAI 4S54 7 Sk AT 7]
FF#y% SNHG25-WT. SNHG25-MUT. HMGA1-WT.
HMGA1-MUTXU G FR B 5 L R Rk # ik . % E
A A P B A R B AR Y A4 43 51l 5 miR-NCFA miR-
195-5p mimics 3444 T HeLaZllifs, -T-37 °C. 5% CO,
BRI Fah 57748 W, X O R BE A TR I
1.14 ZitZE0Hh

BT A 3 A 4404 ) SPSS 240843647, b s
PAISE Al 22 (eks) Ko PIALIA) 22 4K AT
FEAR A 503EAT , 2 I PSR FH SR 3R 7 2 04T, 4.
[E] 99 P ELBCK H SNK-g 3 . P<0.05% 7% 57 A 4t
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T L. % T B¢, HMGAI mRNAZK T T} (P<0.05).
2.3 BiHHeLafApBMEEYFIT AL
2 #R WK 3R E 47, 5sh-NCZLA L, sh-SNHG25
2.1 EBALEMEEH LncRNA SNHG25F1 miR- HHeLaZl 0 7o B2 127850, YIRS FIHE T4,

195-5pFIAKFLLER

WE 1 ~, S5 HALE, mwHS F Lo-
cRNA SNHG25% 1% F i, miR-195-5pFik Nl ; 5
H84M L Lt 4k, HeLaZiiffii H LncRNA SNHG25% 1A
i, miR-195-5pF& ik T I (P<0.05).
2.2 FiHHeLaZALncRNA SNHG25. miR-195-
5p. HMGAI mRNAZRIEKFELEE

WIER2HT7R, S5sh-NCZLA E, sh-SNHG2541HeLa
4HHILncRNA SNHG25H1 HMGAI mRNAFIA7K -5
Z NP, miR-195-5pFRiE /KT 8.3 F+ 5 (P<0.05); 5
sh-SNHG25+inhibitor NCZHAH Y, sh-SNHG25+miR-
195-5p inhibitorZd HeLaZfi /i miR-195-5p# A /K- i

2.0 . .
=== Tumor-adjacent tissue

== Tumor tissue

0.5

Relative expression level

O -
LncRNA SNHG25  miR-195-5p
*P<0.05, THSYH I 8l 55 44U LE

*P<0.05 vs HS cells or adjacent tissues.

FTRE T (P<0.05); 5 sh-SNHG25+inhibitor
NCZHA EE, sh-SNHG25+miR-195-5p inhibitor4]HeLa
M PR, (R RREEXRHES R, F
I N £(P<0.05).
2.4 #Z4HHeLaZlfEHMGAL, N-cadherin, E-cad-
herinFlIcleaved-caspase 3% HRIAS LI

W SHT7R, 5 sh-NCZ AL, sh-SNHG2541
HeLaZ it HMGA 1 #1 N-cadherinds [ £ iA = B FH T
F%, E-cadherinffcleaved-caspase 355 [ 3R IA T 2 & Tt
1 (P<0.05); 5 sh-SNHG25+inhibitor NCZHA EL, sh-
SNHG25+miR-195-5p inhibitor4] HeLaZll it HMGA1
F1 N-cadherin® K iA & 2 & JF 5, E-cadherinfll

2.0 m— HS cell
= == Hela cell
5 1.5+ T
=
ke
2 1.0
»

o
2 x
= 0.5
[}
-4
0 -

LncRNA SNHG25 miR-195-5p

Bl AR, FFLncRNA SNHG25FImiR-195-5pFRik K F LA
Fig.1 Comparison of LncRNA SNHG25 and miR-195-5p expression levels in cancer tissues and cells

2.0

sh-NC group
sh-SNHG25 group

1.5 *

0.5

Relative expression level

sh-SNHG25+inhibitor NC group
sh-SNHG25+miR-195-5p inhibitor group

—ax

B3

LncRNA SNHG25

*P<0.05, 5sh-NCALAEL; "P<0.05, 5sh-SNHG25+inhibitor NCZLAH EL
#P<0.05 vs sh-NC group; “P<0.05 vs sh-SNHG25-+inhibitor NC group.

miR-195-5p

HMGAI

&2 &£ZHLncRNA SNHG25. miR-195-5p. HMGAI mRNAZRIEKFXTLE
Fig.2 Comparison of mRNA expression levels of LncRNA SNHG25, miR-195-5p, and HMGAI in different groups
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(A) sh-NC group sh-SNHG25 group sh-SNHG25+inhibitor NC sh-SNHG25+miR-195-5p
group inhibitor group

(B) sh-NC group sh-SNHG25 group sh-SNHG25+inhibitor NC sh-SNHG25+miR-195-5p
group inhibitor group
1041 0.14% 0.91% 104 0.27% 29.03% 104{0.36% 27.66% 10440.18% 11.42%
103 10° 10°4 107
2102 1027 1024 21027
10' 10" 10" 10"
Lo |98 T3% 0.82%| 100] 65.36%F 5.44%]| 1001666 537%| o0 8279 5.61%
10° 10" 10> 10° 10* 10 10" 10> 10° 10* 10 10" 102 10° 10* 10° 10" 10> 10° 10*
Annexin V-FITC Annexin V-FITC Annexin V-FITC Annexin V-FITC
© D) 200
1.0 mmm sh-NC group ; = sh-NC group
== sh-SNHG25 group == sh-SNHG25 group
0.8 - 4 ™= sh-SNHG25 +inhibitor NC group § == sh-SNHG25+inhibitor NC group
T sh-SNHG25+miR-195-5p inhibitor group .S 150 # sh-SNHG25+miR-195-5p inhibitor group
= T
5 0.6+ * 3 N
= ]
> %5 100
Q" 0.4 < g
£
02 2 307
0 0=
(E)
40 * mm 5h-NC group
== sh-SNHG25 group
me sh-SNHG25+inhibitor NC group
= 304 sh-SNHG25+miR-195-5p inhibitor group
Q
&
'% 20 #
2 T
2
< 104
0_

A TR SEN:; B P AN ARAG I 4N B T B C: 4UBRTE Sy ELE; D: i 5E B BB B UM TR LR . #P<0.05, Ssh-NCZLAMH L
*P<0.05, 5sh-SNHG25+inhibitor NC4LAHEL o

A: clone formation experiment; B: apoptosis was detected by flow cytometry; C: comparison of cell viability; D: comparison of cell clone numbers; E:
comparison of apoptosis rates. *P<0.05 vs sh-NC group; “P<0.05 vs sh-SNHG25-+inhibitor NC group.

E3 XiHHeLaBiSefE%. AT RLLI

Fig.3 Comparison of the number of HeLa cell clones and the apoptosis rate in each group

cleaved-caspase 3 [ 1A & 2 & T F#(P<0.05). mimicsZl HeLaZllfd miR-195-5p ik /K~ ¥ & Tt &
2.5 RiHHeLaMfimiR-195-5pFIHMGAI mRNA ~ HMGAI mRNAR LK &3 FK (P<0.05). 5
IKFEEER miR-195-5p mimics+pcDNAZL LL#, miR-195-5p

WK 6AT~, 5 miR-NCZLA L, miR-195-5p mimicstHMGA 120 HMGAI mRNAZR LK 552 Tt
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sh-NC group sh-SNHG25 group

(A)

sh-SNHG25+inhibitor NC sh-SNHG25+miR-195-5p

group inhibitor group

sh-NC group sh-SNHG25 group

®)
© (D)

20077 mm sh-NC group
o~ == sh-SNHG25 group
5 m 5h-SNHG25 +inhibitor NC group
z 150 sh-SNHG25+miR-195-5p inhibitor group
>
g 4
T
Z 1007 .
Gy
S)
-
£ 50
[l
=]
Z
0—

sh-SNHG25+inhibitor NC sh-SNHG25+miR-195-5p

group inhibitor group

1007 mm sh-NC group

© Y == sh-SNHG25 group
804 -l— me sh-SNHG25+inhibitor NC group
% sh-SNHG25+miR-195-5p inhibitor group
-
& 607 "
)
=
,g 404
o
2 20-

0-

A: TranswellZ/NZ A AN 1228, B: 0 hR124 hRIPJRIEE; C: %42 B MIBE L D: SARMIR @A KRR, *P<0.05, Ssh-NCAAHL; “P<0.05,

5ish-SNHG25+inhibitor NCZLAH L .

A: Transwell chamber for detecting cell invasion; B: 0 h and 24 h scratch distances; C: comparison of invasive cell numbers in each group; D: compari-
son of wound healing rates in each group. *P<0.05 vs sh-NC group; “P<0.05 vs sh-SNHG25+inhibitor NC group.

El4 &iHHeLaZApiT#s. RELLE

Fig.4 Comparison of migration and invasion of HeLa cells in each group

i (P<0.05).
2.6 BiHHeLaZifEMEYFIT AL
] 7RE 8F , 5 miR-NCZHAHLE , miR-195-
5p mimics4{HeLaZ il pe B4, 22840, RIREGH
B3 TR, TR EE R (P<0.05); 5 miR-195-5p
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Fig.5 Comparison of the protein expression levels of HMGA1, N-cadherin, E-cadherin and cleaved-caspase 3 in HeLa cells

of each group
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Fig.6 Comparison of miR-195-5p and HMGAI mRNA levels in HeLa cells of each group
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Fig.8 Comparison of migration and invasion of HeLa cells in each group
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Fig.9 Comparison of the protein expression levels of HMGA1, N-cadherin, E-cadherin and cleaved-caspase 3 in HeLa cells
of each group
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