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IncRNA DGCRS5 j&3d 1§ EGFR RiA R H B E EHUIK M AEE TE1 ZHA8HY
EMEIFEITA
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[ ZE] 8 &% iHK %5 3E 4% S RNA (long non-coding RNA , IncRNA ) DiGeorge £ & 1iF Ilfi 7 X 2 [} 5 (digeorge syndrome
critical region gene 5, DGCRS) X £ & i IR 41 JItd J& (esophageal squamous cell carcinoma, ESCC)TE1 41 /it % 54 . i % F11% 28 i 52 1
K HHLH] . F ik R qPCR K il ESCC 41l £ TE1 . Yes-2 . KYSE150 #1 Eca9706 11 DGCRS5 ] 147K F . #f siRNA-DGCRS
(si-DGCRS) A 1 5 1R 4H (si-NCO Uk #E Bt TE1 40, ] CCK-8 KR 4  Transwell /N 533250 56 I TE 1 20 R 089 4 T 7% Fl 4
R 7T fkHE GEPIA ¥ 122 7% Rl M & 89 41 41 b DGCRS R 1X 5 21 g & F7 2E K AT %244 (epidermal growth factor receptor,
EGFRO [fI#H 2% , 7 F qPCR Fl Western blotting(WB ) 4 3Ul ESCC 4l 2 /2 1 EGFR mRNA Fl K [R5 /K, 3t —25 F WB S5 sl
# ¢ si-DGCRS il J5 TE1 40 i h EGFR 2 [ (1 % 35 K F . % % : DGCRS 1E ESCC 41 Jiil % th 4 15 % 35 (15 P<0.01) , #% Je si-
DGCRS5 41 TE1 41 i ## DGCRS {13 iA /K1 B AKX T si-NC 4 (P<0.01) . #ifik DGCRS J&, TE1 ZHL (158 AR 2B AT A A8 ) 3%
IS T si-NC ZH4H Jiig (33 P<0.01). GEPIA %405 )22 1) 43 1 2 7 , £ 85 48 20 43t DGCRS ik /K “F 5 EGFR I 31k & 1EAH ¢ (P<
0.01), Bk DGCRS & TEI 1A EGFR & (A FIA KT R (P<0.01). £ # :IncRNA DGCRS 7E ESCC 4 & 35 , v]
8@ 1 EGFR FRIA KALHE TET 41 A 34 58 A2 28 R RS S M AR 2447
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IncRNA DGCRS promotes the malignant biological behaviors of esophageal
squamous cell carcinoma TE1 cells by up-regulating EGFR expression

DUAN Yugqing, JIA Yunlong, WANG Jiali, LYU Wei, LIU Lihua (Department of Tumor Immunotherapy, the Fourth Hospital of Hebei
Medical University, Shijiazhuang 050035, Hebei, China)

[Abstract] Objective: To investigate the effect of long non-coding RNA DiGeorge syndrome critical region gene 5 (DGCRS) on
proliferation, invasion and migration of esophageal squamous cell carcinoma (ESCC) TE1 cells and its mechanism. Methods: qPCR
was used to detect the expression level of DGCRS5 in ESCC cell lines (TE1, Yes-2, KYSE150 and Eca9706). TE1 cells were transfected
with siRNA-DGCRS5(si-DGCRS5) and negative control (si-NC) plasmids, respectively. CCK-8, Wound healing and Transwell assay were
used to detect the proliferation, migration and invasion of TE1 cells before and after DGCRS knockdown. The relationship between
DGCRS expression and epidermal growth factor receptor (EGFR) in ESCC tissues was analyzed by GEPIA database. The mRNA and
protein expressions of EGFR in ESCC cell line were examined by qPCR and Western blotting (WB). WB was further used to detect the
expression of EGFR protein in TE1 cells before and after DGCRS knockdown. Results: IncRNA DGCRS5 was highly expressed in
ESCC cell lines (all P<0.01). qPCR confirmed that the expression of DGCRS5 in TE1 cells of si-DGCRS5 group was significantly lower
than that of si-NC group (P<0.01). The proliferation, migration and invasion ability of TE1 cells in si-DGCRS5 group were significantly
lower than those in si-NC group (all P<0.01). GEPIA database showed that the expression of DGCRS was positively correlated with
EGFR in ESCC tissues (P<0.01). WB showed that the protein level of EGFR in TE1 cells of si-DGCRS group decreased significantly
(P<0.01). Conclusion: IncRNA DGCRS5 is highly expressed in ESCC cells, and promotes the proliferation, invasion and migration of
TE1 cells possibly by up-regulating EGFR expression.
[Key words] DiGeorge syndrome critical region gene 5 (DGCRSY5); epidermal growth factor receptor (EGFR); esophageal squamous
cell carcinoma (ESCC); TE1 cell; proliferation; migration; invasion
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BB WL RS IR, S
R 5K, 3 B AR A 4 5 0k 41 e 58 (esophageal
squamous cell carcinoma, ESCC)™M, B #& FAK itk
IT N A PEIR TT R B , ESCC 2 W FE T B s A B
o L EE 5 A A AR AT 25%~30%, (K] 1t a B)
i EZIR R ESCC H 2 Wi fa 7 ¥ il KR tS
RNA (long non-coding RNA , IncRNA) j& — 2 #5 5% K
I 200 % H R B A g S 2R 1 FRAE RNA, 7241
KA o AR A R R PEAE Y. IncRNA
DGCRS 7£ 2 F it v 3238 e, s AN [\ 4
AR 50 ik IR 4 P PR B B AR 2B AT R AT, TR
20 7T 390 149 BF FEAIE S, DGCRS E ESCC 4 4 b i 3%
%, HZRIE 5 TNM 73 1k 2 45 4 7% S A A7 39125 D) A
%, N ESCCHUSA R KRR, 2RI, DGCRS *f ESCC
2 Ff 164 B A2 28 T A% 1 R e R AR LA B AT
R W ARG o 38 O A B SOk R A R B E R
DGCRS5 7] fig i i & i 40 Jfg 38 B A2 KB 1 32 44
(epidermal growth factor receptor, EGFR) 3 iA i %
ESCC 41 Jfd () 2% it 72 . AW 50 % Ak 40 52 56
RNA FHi 4 R T ESCC 41 ffd - DGCRS % [H % 1A
J ST A E B A R, A R I DGCRS Ja % TE1 4
P B | R 2R AN 2 (KR, 70 T i ik DGCRS Ry
Ji EGFR # A 3R IL 24k, B 72 IR AT DGCRS
FE ESCC H AR Fl S AL 35 7 BE 10 LAl o

1 MR5EE

1.1 e R A8AR KA £ 2XF

N ESCC 4 g & TEl. Yes-2. KYSE150 #0
Eca9706 >k H il 46 & B K 7 28 DU 2= B B bt o i
42016 4°8 222017 4 3 A rEW AL} K F 5 10 B
Bt 116 A AT AR 6 M JBg DTBR AR (1) 10 451 ESCC i3 (1)
Jei 57 A (CHUE PE B kL %% 5 om LAAR 9 55 41 21
FRA RS JEAE N IR N E R G R .

Jia 4 ifiLi% 22 DMEM 5 7% 3 H Invitrogen A ],
RIPA 41l it 4 fi# ¥ S« TRIzol i RNA $2 BUR 74 H b
R E AW A F , DGCRS 1 GADPH 5| 4 3 th
B T A TR A AR AR & R, 0 8%
X 7 £ W H 3 [E Thermo Fisher Scientific /A &) ,
S 9% )6 € & PCR (gPCR) Mix W H i I % 18
R AR AR AR, T3 siRNA W H Eig
¥4y ], Lipofectamine™2000 Ji T Invitrogen A & ,
Transwell /M= (FL4% 3.0 um) 4 H 3£ [ Corning 2 & ,
Matrigel & i 2 i H 5% [E BD A 7] , CCK-8 i H K
ERCEMBARA R 27, EGFR #4414 H Cell
Signaling Technology A ] , B i i 4 . #) I (horse
radish peroxidase, HRP) Fric (1) E HT % 1gG —H1ly T

Sera Care A 7 o
1.2 338 B P24 % 40 42 P EGFR & 3 (45 49 3R IR

T 4o f# H GEPIA %4 J& (http://gepia.cancer-pku.
cn/) 73 HT DGCRS 7E & % 9 2H 41 b 5 EGFR & IA /K
A OGP . 3 — 20 FIFH UALCAN fEZR KT R T A
(http://ualcan. path. uab. edu/index. html) %3 1 EGFR &
A 7E ESCC ZH 23 Fld 55 21 23 Fh IR 3R IA 7K -
1.3 qPCR #: | ESCC %@ fiz. & % DGCRS #= EGFR
mRNA #9 & 3% K-F

K TRIzol ik 7/ #2 B ESCC 4l il / TEI . Yes-2+
KYSE150.Eca9706 4 Jitl [ &t RNA , $% 18 % 53X 71 £
Ui B 3EAT M RNA B cDNA FIHEEAE #1145, SR 264 -
40 °C 60 min, 25 °C 5 min, 75 °C 5 min. #4555
J& , it B qPCR 1K % , GAPDHE NN 2. 51541 -
DGCR5 F 5'-TCAGAGTGGCGAAGGCAGGAG-3',
R N5'-GCAACTCAAGTAAGTCCGCACCT-3 ;EGFR
F 45'-AGGTGAAAACAGCTGCAAGG-3,R ¥5'-AGG
TGATGTTCATGGCCTGA-3'; GAPDH F & 5-GGA
CCTGACCTGCCGTCTAG-3', R N 5 -GTAGCCCAG
GATGCCCTTGA-3'. qPCR ¥ 34 £ 1F: 95 °C 3 min;
95°C 55,60 °C 32 s, 3L 40 NG, 48 45 K )5
K A6 8 B E : ACECT e Cloaron» AACt=
ACt gy AC gy F 279VE TS H (135 R (AR X 2%
B
1.4 mpnds

BOW A K I TEL 400, B2F0 T 6 FLAR F (1x10°
AL, 5595 24 h J5 4 A siRNA-DGCRS5 (si-DGCR5) 1
B 56 R (si-NCOZH . DGCRS 4 A B 43 il i 44 A si-
DGCR5#1(F:5-GCAAUUAGCUUCAGCUCUATT-3',
R: 5-UAGAGCUGAAGCUAAUUGCTT-3").si-DGCR5#
2(F:5'-CCAGUAGUGUUUGUGCUUUTT-3', R: 5-AA
AGCACAAACACUACUGGTT-3") .si-DGCR5#3 (F: 5'-
GCACAAAGAGAUCCCUCAATT-3', R: 5-UUGAG
GGGAUCUCUUUGUGCTT-3" , si-NC 4. (F: 5-UU-
CUCCGAACGUGUCACGUTT-3', R: 5'~ACGUGACA
CGUUCGGAGAATT-3") . 1% Lipofectamine™ 2000 %% 4
RNV B AT . 24 h 5K qPCRIEA I %
HYH I H DGCRS ik /K71 1.2) ,48 h Je e &%
YA M N S
1.5 CCK-8 %42 TE1 %@ g 69 34 54 f%. /)

16 B AT, ] 2% 55 4% 24 h 5 % A B 4T i &
W, A1 10°AS/FL )% B2 42 TE1 48 R8T 96 LR
Hi 4N TATEIL, BT 37 °C.5% CO, 1 F- A 4L 1
77 0.24.48.72.96 ho T HEARLIET [] SO CCK-8
WA 10 w/AL) , B F 37 °C.5%CO, H 7= M55 1 h,
FH B FR AR I 30 K AE 450 nm AR % 25 (D)



+ 1008 -

FR [ R R iR YT %K, 2020, 27(9)

1.6 XRS5 4N TE] a0t £/ 5 /)

IEHCS A, ST 6 FLAR A TH K 5 45 AT 2k
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5 Y1 DMEM #5755 117 #i B Matrigel B2 5 i 5 5 A
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B 5 LR 2 PVDF I, FH 2 5% B HE 9ok 1t 44
M 37 °CE T hJE, I SBi N EGFR(1:1 000) A&
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A2k IR FEAE 2 LR R B A A R IE K
1.9 %itsuam
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qPCR #& Wl &5 F (K D & /5, TE1. Yes-2+
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R ERIEKTF. T TEIQRMFRIEFEE RE, ik
P TE1 40 kAT J5 20 7T
2.2 MM EDGCRS 1K % 34 89 TEL 4m Ak

qPCR ¥ 5 3 (18 2) &7, si-DGCRS 41 TE1 4

Jitd 1 DGCRS % ik /K 7 & & K T si-NC 41 (F=635,
P<0.01) . H:Fsi-DGCR5#2 H ik K e, H 5
si-DGCR5#1 41 A1 si-DGCR5#3 4 L , 2 7 B 4
B X (1=5.565.7.328, %) P<0.01) , K 1 Jim 45 S 56
RPRZT A YL TE1 40
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Expression of DGCRS
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Fig.1 High expression of DGCRS in ESCC cell lines
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Fig.2 Expression of DGCRS in TE1 cells after transfection
with si-DGCRS5
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TE1 20 ()3T g ) WK T si-NCAHA (7=10.11,
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P<0.01) . Transwell /) %= S2 46 25 S (] 4B) &R,
si-DGCRS 41 TE1 41 ff 11 1= 22 & 77 & Z K T si-NC 4.
A (=15,P<0.01) . SZIG 45 R KT, DGCRS fE44 4
Al = ESCC 4H il ()3t 7 AR 22 R

20T

- si-NC
-e- si-DGCRS

Cell proliferation (D, )
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"P<0.01 vs si-NC group
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Fig.3 Effect of DGCRS knockdown on proliferation
ability of TE1 cells
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Fig.4 DGCRS enhanced migration (A) and invasion (B) of TE1 cells (crystal violet staining, x100)
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A: Correlation between DGCRS and EGFR in ESCC tissues; B: Analysis of EGFR mRNA levels in ESCC tissues from TCGA database;
C: The expression of EGFR mRNA in ESCC cells; D and E: Bands of proteins in WB image and the statistical histograms of proteins
&5 DGCR5 31 TE148ff1+ EGFR & B RIAKFHIFNT
Fig.5 Effect of DGCRS on protein expression of EGFR in TE1 cells
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SR 22 (AT 7R B, IncRNA 78 iR 1 &
ARERREZER, M@ REERERS 5 ES
TE B, 2 e R 2 i ) G B R 2R IR TR TR
2545 . H.H DGCRS 5 2 M Mg % I AH ¢, (HAEAN [
Jif 988 95 78 v DGCRS 1) 323k 7K ¥ 2 AE A B B AN A
15 B R G R 5T IR AN e 2 2R A B &
DGCRS {1k , i 218 DGCRS HE% 116 40 i (1)
WA A W) AT N s HAR TR AL 5 8 iR 2R 5 1 TNM
3 FAFNRE 1) S 2B A7 1 I 35 M 5%, #2271 DGCRS B A {2
e VE B o {H7E Wk 5 2H 21 DGCRS & R ik, i ik
DGCRS WU B 5. 101 1] &1 P 1) 384 B R4 28 68 70, $ R
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Jo R EL A B I S P, RS [R] ) e HhoRT R e ik
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GG ENVIR S ER

FE R A ZH 17 W B 7 B, DGCRS £ ESCC 21
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R VIO, TS A RI8bs. 7EEAE B, A
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IR Bt ESCC 41 % 1 A 02447 N B s, 4020
RITHAEHMLH] . qPCR AL I 45 3 7R , DGCRS 7E
ESCC 4l & R R IA/K T Bhgs 5 IR pr
HIAE ESCC A 4 it 45 R Rk — 8, itk — 25 1
DGCRS 7£ ESCC & A i Je o] Be A 350 5k R R 45
TEF o ARHE qPCRAS I 45 5, i i H AH X R0k =4 1 A

= 1 TEL 41, 22 %% 4% si-DGCRS LA £ 37 DGCRS ik
FIEHI TEL AL AL, 5 4L i CCK-8. ¥R @ A& 5
6 S8 Ak AL, A DGCRS fg % B 2 31 1] ESCC 41 i
F 28 58 FNIE £ GE 17 ; Transwell 1% 28 5256 3R WA , % 4L si-
DGCRS5 2 TE1 48 il (1) 12 28 58 /15 si-NC 2H 48 fifg B
TR, Likgs B £, DGCRS £ ESCC 4 43 41 iy
W8 R IE  AE AR A AT R 3E ESCC 4 i fr 14 4 1R 2%
FIL % 8 77, DGCRS A A A it 2 K/ 5 ESCC 1
THEAEYIEAT N

AW FRUIACA , DGCRS 3 it 45 4 EGFR 4 12
SR A R B . EGFR J& ERBB 52 /4 i 2 2 1%
Bl 2R B Ut 22—, A2 D 2 TR CerbB1 1R IA P24,
EGFR {5 5 18 2% 1) 30 70 MR 40 P 3 5 =2 28 V1T #8
I3 A R G F v R P B AR U, 7E N R Z sl
AAIRT 4L £ e S5 AT RS I B EGFR R #3809, BfF 4709
&7~ , EGFR 7£ ESCC H 1) 3R 1A %6 42.5%~85.7%, 55
ESCC 3 TNM 73« 51 52 5 3 N3 AR A7 AR %
N ESCC Tl f5 AN R ¥8 45 . {H 218 H EGFR $iLik I A
REFE = ESCC B3 A A 52020, AR gt — P i
o 2 GEPIA %04 & 9% Bl , 7Ll DGCRS 5 EGFR #£
ESCC 1 &RA R T AEAMGHE, 4R B RmMEAEAIE
Ao R, 2854 #E0 DGCRS 7E ESCC Hh A fig il i
M EGFR {2 3t ESCC I HE g . NIGIEIX —
S5 KT AT S K EGFR £E ESCC 20 241 fifs £
I RIE KT . I AR TCGA $¥E FE %k, K B
EGFR mRNA 7 ESCC ¥ 2H 41 b ) 18 /K7 8. 2 &
TIE A, AW 5T &I, EGFR mRNA 12 4 1F
ESCC 4l fitd 7 351535 ; i Jsk DGCRS J& , WB fi I
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11 H 5 $& 7~ DGCRS & [ 7£ ESCC J7 1f R A
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