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ABSTRACT Objective: To investigate the expression of Long non-coding RNA (LncRNA) SNHG4 in colorectal cancer (CRC) and
its effects on cell oxaliplatin(L-OHP) resistance. Methods: LncRNA SNHG4 expression levels in CRC tissues and its corresponding
adjacent tissues of 24 cases were analyzed by quantitative real-time PCR (qRT-PCR). The correlation between LncRNA SNHG4 expression
and clinicopathologic features of CRC patients was analyzed by Fisher's exact test. Cultured in vitro, HCT116 cells were divided into
sh-SNHG4 group (knockdown group) and sh-NC group (negative control group). qRT-PCR assays were used to detect the expression of
LncRNA SNHG4 in sh-SNHG4 group and sh-NC group. CCK-8 assays indicated that relative cell viability in HCT116 treated with oxali-
platin at concentrations of 1.0, 2.5, 5.0, 10.0 and 20.0 pmol/L. Cell proliferation and nuclear DNA damage in HCT116 treated with 10
pmol/L oxaliplatin were analyzed by EAU and IF assays, respectively. Results: Relative expression level of LncRNA SNHG4 was elevated
in CRC tumor tissues compared with adjacent normal tissues(P<0.05). High LncRNA SNHG4 expression level was significantly correlated
with lymph node metastasis, TNM stage and vascular invasion of CRC patients(P<0.05). Decreased relative cell viability was observed in
sh-SNHG4 group compared with sh-NC group under the treatment of L-OHP with gradient concentration(P<0.05). Compared with sh-NC
group, decreased proliferation and enhanced nuclear DNA damage were detected in sh-SNHG4 group treated with 10 pmol/L L-OHP
(P<0.05). Conclusions: LncRNA SNHG4 is upregulated in CRC tissues and correlated with lymph node metastasis, TNM stage and vessel
invasion. LncRNA SNHG4 Knockdown could reduce the resistance to L-OHP in HCT116 cells.
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Jrmit 22 CRC BFIRYT RIBCAIET- & LRI, Wk BT
i J TS, i 29 PRIBYT (%0 [0 8P, Z2Fh I 2 2 5 g4k
ISP 2 Y K Ak st AR, b K5 E 4% RNA (Long non-cod-
ing RNA, LncRNA )J2 it 24 b (1) S22 4 73754, LncRNA
BB RERT 200 MEHIR, I BICHE H JifSEE J1 B RNA,
R 22 Y BFST R LncRNA 7815177 22 (9 41 a2 e A1 AE 4
TR, QNN A, P, R S Ak AR IR RN R | Sl K R
25 5 TR AR FZEAE O, ILHT , © A SCHRIRE LncRNA Small
Nucleolar RNA Host Gene 4(SNHG4)fgf%1E5 CRC 4 i J& 37,
{HHAE CRC B0 |41 Oxaliplatin, L-OHP )i 24 H ) £F i i A
BN, Fit, R4S HLE KN LncRNA SNHG4 78
CRC AP FRIA , 43T H A AT 5 e s BRAAE AR DG,
L) M s LncRNA SNHG4 Ji5 Wi2¢< HCT116 4 Jifg %} L-OHP 4§
EHER AL, IR LneRNA SNHG4 71 CRC Hr Il R 3
AKX CRC 4 s L-OHP 254 52

1 AR5 07

1.1 #4

L11 —Ag8# B8 2013 45 3 A % 2017 4F 9 H7E LI
H— NREE A2 I AT R IB VIR AR CRC B3
24 4], 4R PR 19 4], b3 S ;65 % L)
20 151,65 % AT 835 4 ), TNM 43381 T-10380 9 451, TII-IV 3
15 i), BT LS WRAIITE R A 30 735 R A IBOPHE 60 45
CRC IR JZAESRFE X RN IR g Mg 2 2 2% 5 em DL B IE R
S E AR E R AR ST RIS — AR
BASHEHEIATT

112 FERFISME A CRC 4ufgtk HCT116 4 H HHFRMB
4 fg ML, TRIzol F1 DEPC JK I [ £ [ Invitrogen /3 &) 44
f5 . RREERTOK CBEW B AR LAY TR R A RA
A, SR A QRT-PCR & B 7 DUAE R TR
] |, Lipofectamine 3000 i3] 4 A 3% [E ThermoFisher Scientific
2] R A LTS R McCoy's SA 153710 I 5% [ Gibeo A7) |
UORIERY I A 5¢ [ MedChemExpress 237 \CCK-8 15|l A
H 7 Dojindo 24 H] \EAU 35 &0 F )N 8L A DR FR 2
H) DG P B 3 [E Jackson ImmunoResearch 2\ ] 5 SE )
D E B PCR L (#I-5 MX3000P) Ity B 3% [F Stratagene 2\ & .
ZAUbBRIE T (5 MCO-15AC) I [ HA SANYO A ] A
W& A (45 BSC-ILA2)IW [ i il i 2 A BRA A
HOGI R DO W (85 TCS-SP8 SR)I 1 #&[E Leica 24
F \ZIBEREFRX (5 M1000)I [ 5+ Tecan 23] .

1.2 #ik

12,1 MAEEHR KR EWSE  HCTLI6 4R T & 10 %
FBS+ McCoy's SA #5553k +1 % - 865 R MPTAYEEBEFH,
BT 37 CHEREFFE RS, V53 CO MEE R 5%, &2 K
R SEAIEIRME, 24 HCT116 4IHMIEEFR 2 70-90 % /e A fil &y
B AT THARAE AR WG S 3000 T Bl AN WA B3R LA .
i B Lipo3000 2 571 15 W] 5 K i s 5% G HCT116 48 g .
LncRNA SNHG4-shRNA Sk 1 i 57 UL AR M4 BR A )
(P ED SR, 5 5'-GCCTGGCTCCACTAGGACA-3',
12.2 ZLBfEE PCR(qRT-PCR )&l CRC HA K #4H HCT116

ZHAf s LncRNA SNHG4 R3%57KE i Ff] TRIzol $#2Ht CRC 21
41 R WiZh HCT116 40 fifd b i RNA, FEA8 4366 B 46
RNA JGiH, L OD260/280 {HAE 1.8-2.0 J0E N K& # , [F I
7 RNA ¥ J&Z = 500 ng/uL, i FH HyperScriptTM III RT Super-
Mix } gDNA Remover X} RNA #4754 5,758 cDNA, 7EIt
FLmt b ffi ] 2x S6Universal SYBR gPCR Mix #47 qRT-PCR
KN, WERE N GAPDH, Wik ZE R 20 pL:2x% S6S6Uni-
versal SYBR qPCR Mix 10 pL, [ N5 9145 0.4 wL,cDNA &
M 2.0 pL,ddH,07.2 pL, SR & WiZEt: 95 'C 30 s, A8k
95 'C 85,1k & FEAif 60 C 20 s, 3k 42 AMEH . HfigthZefdi
AR ERIAR T RIS 51 R 1 DU AE R A BR A R T
o BARTIYITHIEILER 1, (] 2 T ikiH43 CRC HEUR W
24 HCT116 ZHfifih LncRNA SNHG4 FHxXf k&,

% 1 qRT-PCR ET¥s5I149% %
Table 1 Sequence of qRT-PCR forward and reverse primers

Primers Sequence 5'-3'

SNHG4 Forward GAACTATGCGCCCCTTCTAC
SNHG4 Reverse GGTGAACCTGCTTCTTAGAGG
GAPDH Forward GTCTCCTCTGACTTCAACAGCG
GAPDH Reverse ACCACCCTGTTGCTGTAGCCAA

1.2.3 CCK-8 #&ill£2 L-OHP 4B 57 4H HCT116 £ i1 58 A&
#1 ¥ sh-NC il sh-SNHG4 2 HCT116 4il ffudfite = 96 FLAR
N CERFLIERR 1x 10° ZE45 A4 ), 3537 B X5 KRS )5, 47
WA 1.2.5.5.0,10.0,20.0 wmol/L ) L-OHP, Ff-¥% & 3 M
FLBES% 24 h 5 , BRFLINA 10 WLCCK-8 %5, 37 CHFH 2-4 h,
i PR I P20 HCT116 4 ifIAE 450 nm I KA A WO B
(OD {H), SIS 3 WLAHERERIRZE

1.2.4 EHIE(IF )N L-OHP 48 5H4H HCTI116 4ff
¥DNA {5 1ER  FEILRAEM N sh-NC 1 sh-SNHG4
24 HCT116 40, ¥Esr X HUE KIS, A 10.0 wmol/L ()
L-OHP J5 557 24 h, FELIHEEFREL, PBS 1k 3 K. 4 %L H
FH S [ 22 40 15 min, PBS %8 3 ¥k, £FUX 3 min; PBS ik 3
W, BIR 3 min, 7RSSR MLAREIN 1 %BSA ¥, = i 3]
30 min; 7K 4RI Fsidst FHIR, ANUE , BEFLI 0 2 4% 12 9 A R4 1Y
YH2AX Btk AR &, 4 CHFR 7% ; PBST 12 PR AL ML
3 YK, AR 3 ming WKAC IR T 2 AR R s Bl i
40, B4 20-37 'CHER 1 h,PBST ¥k 3 ¥k, &R 3 min(iH
DI ZHUE B DG ) ;i i0 DAPL )5 , #560¥ E 5 min, PBST
U 4 YK, BRR S ming  FHKAUR T 24 IR, 985 76 R AL
TSGR, FEHO L IR AR I fUE T SR AE RIS .
BE 3 IRUHERRRIR R 2

1.2.5 EdU i F &#il42 L-OHP 418 f5# 48 HCT116 4 e
SHEEE # sh-NC 1 sh-SNHG4 2 HCT116 2t 2k 1k B 3
A 1% 10° A~ /mL, FFfL 100 pL £280T 96 fLAR 5537 = XT
BERK . &AL 50 A 10.0 pmol/L () L-OHP, &-ZHIXE 3
ML, 55 24 h G RS R B EAU 200 & D00 Ak
A7, Hoh B g R 4% 96 FLARTEAL 100 pL (15, ¥ 50 uM [
EdU Brg e ms it , W8 2 h j537 L IHIE3R 5L, PBS 1
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VB 12 K, R 5 43404 %2 W R W € HCT116 41 i
30 min, #AAL 50 pL FEANA 2 mg/mL HZ MR E 5 min,
PBSIEE 5 min JF/IIA 0.5 %TritonX-100, T (a4 K FA4EH
10 min, PBS %% 5 min, JIIA 100 wL % 1% Apollo %2 {4 Jz J
W&, EiECHERE R E 30 ming A 100 pL /) 0.5 %Tri-
tonX-100, B F i 32 R L Pk 2-3 YK, BR 10 min, RSEMA
Fie L 100 WL hn A Hoechst 33342 J7 Jij e, 25 U e G &
30 min, PBS ¥k 1-3 ¥, (B BHOG R IMEE TSGR . S E
53 RUHERR SR IR 2
L3 it FES

{#i ] GraphPad Prism 8 Fi1 IBM SPSS Statistics 26 4X{4-7>#r

A B

Relative SNHG4 expression

Relative SNHG4 expression

AEFREHR AR, T POREE R I fHE dRifE2E (Meant
SD) N, K B4 RS B /6 56 ( Fisher's exact test) 4341 LncR-
NA SNHG4 k7K V-5 CRC £ 351 PR BRARAE A S , o x ¢
K g R AT P [ B R B B A G222 57, P<0.05 /R &R
BRI

2 BR

2.1 LncRNA SNHG4 7£ CRC AZR 5% %5 1ER

LncRNA SNHG4 7£ 24 % CRC ZH 41 h M %) k& Ny
37.05% 29.89, 1B E = TS LN 18.66% 19.50, 2 F HA 5
P12 X (=2.524,P=0.0151), LK 1,

C
150 — * 150 *
s
0 a
100 - = o
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. 4 : /
° <
50 2
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[
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K
Normal Tumor &
55 (n=24) (n=24) 0-
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1 LncRNA SNHG4 £ CRC A4 BT FiA 7k F
Fig.1 Relative Expression level of LncRNA SNHG4 in CRC tissues

Note: Data were expressed as x+ SD, n=24. *P<0.05, compared with adjacent normal tissues group.

2.2 LncRNA SNHG4 5 CRC B 5 AFEIEFEHE X

FAZR(P<0.05). TMN M-I VI KL A5HA KE ALY &

LncRNA SNHG4 £ kK5 CRC BF4F-R . #5] .T 70 7% LncRNA SNHG4 ik iR 355 T TMN 2030 T | T ik

] FHZAZA0 R R 38 TEAH I (P>0.05) . Tfif CRC BBk L
R TMN 34 . BRI 5 IncRNA SNHG4 k& 3%

SR KA RILARE (P<0.05), W3 2,

% 2 LncRNA SNHG4 5 CRC B & I FRmIEHFERX M
Table 2 Association between clinicopathologic features and LncRNA SNHG4 expression

Case SNHG4 expression
Variable P value
(n=24) High (n=19) Low (n=5)
Age (years)
<65 4 3 1 1.000
2 65 20 16 4
Gender
Male 19 15 4 1.000
Female 5 4 1
T stage
T1+T2 2 1 1 0.380
T3+T4 22 18 4
N stage
NO 9 5 4 0.047*
NI1-N3 15 14 1
TNM stage
1+11 9 5 4 0.047*
MI+1V 15 14 1
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Nerve invasion
No 16 12
Yes 8 7

Vessel invasion

No 7 3

Yes 17 16
Location

Right 14 11

Left and rectal cancer 10 8

0.631

0.014*

1.000

Note: Bold values stand for significance *P<0.05.

2.3 LncRNA SNHG4 %f CRC ZHffs HCT116 B3 F)$A i 251 i
2

qRT-PCR %53 i 7% , sh-SNHG4 20 HCT116 4ii g LncR-
NA SNHG4 FRis w9 W fi it (P<0.05), & THRSY LncRNA
SNHG4 %} CRC 41 fifs BL YD FIEATN 25 1 i 52 i, F T K sh-NC Al

sh-SNHG4 4] HCT116 41 it 4 3 # & 76 1.2.5.5.0.,10.0.20.0
wmol/L ) L-OHP, b2 24 h J5 , 2R Fl CCK-8 52 5846 U 75 241 41
MIf GRS F7 . 45 5 5o, SNHG4 #i)5 , CRC 2 fifixd L-OHP
ORI RS, W2 MRS , AN AR R VR PSS . LR 2.
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Fig.2 Knockdown of SNHG4 decreased relative cell viability of HCT116 cells with the treatment of L-OHP

FAE—4 M EdU S28e 46 HCT116 40 fg4: 10 wmol/L
iy L-OHP 43 24 h J5 ,sh-NC 41 Hil sh-SNHG4 £ fit) £ J#fa 434 5t
B, SRR, sh-NC 440/l EdU 7655 5 el 26.74 %

* 0.7673 %, .25 T sh-SNHG4 2H 4111 7.087 %+ 1.024 %,

ERAGIFE

S(P<0.05). UiHR{k SNHG4 e 25855

CRC ZRMfuxt L-OHP [iif 4k, 3455 L-OHP (Bt /e . WLIK3 .

EdU DAPI MERGE

sh-NC

sh-SNHG4

100um

B 3 AR, SNHG4 REBE(R L-OHP {E A TR HCT116 fARaisE 48
Fig.3 Knockdown of SNHG4 decreased proliferation of HCT116 cells with the treatment of L-OHP
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Y% F L-OHP i i3 15 F T Il 240 Jfi 4% DNA 31 & #2450 b
JAYER, FeA i@ IF FOARK M yH2AX (—Ffi% DNA $ifih5 &
Br®) By, M I B AR 5E sh-NC Al sh-SNHG4 41
HCT116 4liffi% 10 wmol/L #j L-OHP 4h¥H 24 h J5 , #% DNA 2%

yH2AX

sh-NC

sh-SNHG4

DAPI

FUENL . ZEHR R, B SNHG4 J5 , CRC 4%t L-OHP i 25
P ES , %} L-OHP 4 S (4% DNA #0518 B 58 hn 5 8%, yH2AX
Ferksmn, WA 4.

MERGE

B 4 &R SNHG4 &1 L-OHP {EF TV B HCT116 4Aa4#% DNA 545
Fig.4 Knockdown of SNHG4 enhanced nuclear DNA damage of HCT116 cells induced by L-OHP

3 PTig

RS NG IS X FARBE AR, 45 H
FHINTUE 288 TR e, (BRES HRENLGE
it ARSI 25388 8 CRC HBH T A TEF N
M VBRI CRC —Z Ak FZG, i 245 P 09 7 AR AR R
B FSHET CRC BFAITRIMMARTSH L L. MY
CRC BLYDFIEIR 24714 AH DG B3 53 1 AR 58 4 A0, i g 5 2
WFFTHE— PR . LncRNA 588 £77E T 2 R At 2H o3 oy, 2o 35
BN AR T ATIRERY , LT A Mg e . (HRRE A AR
SRIFFEHARWIER A, R 22 1) SCHRHRIE T LncRNA 225 1 4
JHEL P Y4 FE R T R AR 2B RS L R AR R R AR YT T 25 55
TR0 FIRTZ 58 % B LneRNA TEVF 223 1E bR vh , Fe kK
FEA %R, HEA EERTEM, S8 B o0 e B
P TR R A B LR S S,

LncRNA SNHG4 /£ ##%{ /)N RNA #£ 3 , & 2k sk
WZ BT R K, B RO A 2050 i Hofe A2 Fhg
R AR R RE T AT EARER-. W Wang % AL
LncRNA SNHG4 HE %3 121 545 let-7e/KDM3A/P21 {5 5l
HEAR /N2 it 1) 16 R P Wu 45 2 BT LncRNA SNHG4 3 iif
T AR AEAE IR BT miR-204-5p , BRI X RUNX2 (1 ik 9 7R
FH, SO R R Lk R4 P, ARBFSE K I, LncRNA
SNHG4 f£ CRC 4P R IAKT- b 3 = T 55 4 4L, R W

LncRNA SNHG4 7£ CRC Fp 5 FRIA, nRETE CRC gt i
R B AR . FRATTE— 2D A CRC 40 g P LncRNA
SNHG4 ikt , W57 HF A KA CRC 4 fifd B0 A 5t
MR RZm . CCK-8 EdU Al IF SLE045 R B 7w, @ifl LncRNA
SNHG4 Befg 55 CRC 2 i BLybFIBATH 2454 , 38 i HC %o By b )
BRI B, TR SRR BUMR (] . (A — 2,
AHE S E WA 7R T 7E CRC 42 v 53 4 135 R 35 9 LncRNA
SNHG4 AEfEAiE itk CRC 4il i BLyD M AT 2544 , il IR b Bt K
17 CRC BLybHBAMS 25 (AR At el 7 ARELS
ZEPIR AWFSY LncRNA SNHG4 {2 i CRC 41 i3 5 b 1) 40 it 25
O EAARALHR , I TR R S5 % AR A 81 09 Patient-Derived
tumor Xenograft, PDX)ZEA P /K T-RiE BAAML o [T A 4
BRI CRC BYDHIBATH 251 ) LncRNA , JF AR5, 14
A RITAEAY, Ay PR LncRNA 75 CRC BB FI BT 25 14
YRS AL AN S i /i B2, ISR 9230 CRC ALy7 i 245 HEfili F
ST IV, FH B A A B (4L ST B A7 Rk 24 AR

3 | Tk, LncRNA SNHG4 7F CRC ZH41 i ésh, HiE
KIKFEE CRC B E5 RS  TMN S IIL, IVI LR ks
AL EAC . ms LncRNA SNHG4 357K F- 1] U5 CRC
2R B YDA 251 . K SNHG4 ik KA #1) T4 CRC
BB FAVBATR 241 , Ay R TR 24 ) RSB O A
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