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TE 22 R B i e 475 98 2 B DL B i AE 2
— PRl 2022 4E 2945 250 T3 H K (12. 4 %) Fl 180
TIHET i 4 (18. 7%) . 8% b, fili i 2
R /N L9 (small cell lung cancer, SCLC) FlEE /)
4 Jf1 % (non-small-cell lung cancer, NSCLC ) P i &
B, Hoh NSCLC 2 ey il 2 L 1Y) 85% . NSCLC
H1 Z2 Fh 2 25 P R A R, A4 i 198 (lung adenocar-
cinoma, LUAD) . iti 4 R J&8 F1 JK 40 Jfd i g , o
LUAD /i1 40% 2477 >0 i JLA4R%, TR 0T
FL IR E T PR IR YT 5 Z MR YT 7 R TH K
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DHCR7 i #F L % 9 200 B (% 14 5 Fn A 7% o 4R M,
DHCR7 & 520 LUAD [ & A2 & B HET AR EHE .
L, ZBF 5T 5 124898 DHCRT7 76 LUAD R ik,
JF38 A SN S 86 43 T DHCR7 X LUAD 4 ig 35 1T
B Mz 228 e HAR 5 or F AL, SR IG IR IR 9T
LUAD T8 (40 5 .
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1.1 ##EKIFE i Kaplan-Meier(https : //kmplot.
com/analysis/index ) B4 22 FE T = 1 & 3 K I8 5K
?Eﬁf:(gene expression omnibu, GEO) £ [H T _2H 21
IR JE (genotype-tissue expression, GTex) | J& SiE 5
ZH R T 5038 )% (the cancer genome atlas, TCGA ) I
ZEA P AE L X 2 5048 JE (therapeutically applicable
research to generate effectivetreatments, TARGET) A
JF8E 5381 DHCR7 78 LUAD ' mRNA ZA 15 00 ; IF
SBu Kaplan-Meier YR E 587 LUAD ' DHCR7 19 T
Ji & . if 3T HPA (https://www. proteinatlas. org/)
Kbt PE 3545 DHCRT S 44k 1#l 3

L2 EEMR ASIOAUERME A LR Y
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BRZN 7] 5 i 246 L3 (595 : BC-SE-FBS07) \RPMI-1640
Wi FR (575 . BC-M-017) .DMEM % 35 £ (925 . BC-
M-005) . 1% ¥ -5 8 % (555 : BC-CE-007) #1 0. 25%
JIk it 8 A0 (525 - BC-CE-003) 1 [ 1 5% 246 i 2E )
FeARA R A 5 Jet Prime 7 44055 (55 : 10100001 )
W H f [ Sartorious 2 Fl 5 RIPA 24 i W (17 5 .
POO13B) I [ 38 - R AW ARG BR 2 7] 5 TR1zol
P HGR ) (575 . B511311-0100) . DHCR7 #7044 (1%
5 :D122232) .si-RNA I PCR 5|0 A LA T4
Y TRA BRA R GAPDH PLIR (185 : AF7021) 1 A
& [ Affinity 23 7] ; CCK-8 U7 & (7% % BMU 106) .
ECL & Y6 (555 : BMU 102) 1 [ X350 BHA A= 4
BEARABRAF

1.3 FENFHE CO, MK IR (K5 . HF90/
HF240) W [ 116 1 W B2 A7 R\ s PCR AL SR
(#4452 A 33185) 114 H F[E Thermo 2 ] ; bR (Y
5 :ST 960) 14 H T 15 2 K FALAR 1 BN Al , Western
blot i 52X (%15 . JS-1070P EV) Il [ | K AeFH%
HRRAF

1.4 7%

1.4.1 wfaiEi JjERE3E T 37 °C.5% CO, K5
FEAR T BCH 109 WG A8 103 F 1% 75 4 8 2 W
LAY DMEM Fil RPMI-1640 £ 5% 3 | 175 40 0 % 75 K &
90% ZE AT I, ol R BGAEA TIH ARAZ 1

1.4.2 fmieitde UMt IR AL )
B T e fLMh . 2 6 fL AR A M B E 1k 3] 70%
LA, A0 2 mL 5E ARG SR I, 4% I Jet Prime F5 i
305 BH 5 % si-control , si-DHCR7 (JF %) WL 28 1) # A
g, BTSRRI R, Y 24 48 h AT

%1 DHCR7HFHFFI
Tab.1 Interference sequences of DHCR7

Name Interference sequences (5'-3")
sense : UUCUCCGAACGUGUCACGUTT
antisense : ACGUGACACGUUCGGAGAATT

si-control

si-DHCR7-1 sense: UGACAGAACCGCAUCUCAATT
antisense : UUGAGAUGCGGUUCUGUCATT
si-DHCR7-2 sense : ACACGUCUCUCCCUGACUUTT

antisense : AAGUCAGGGAGAGACGUGUTT

1.4.3 RT-qPCR ] TRIzol i 7 i BH 45 M 41 Jifg
P& OB RNA o 3300 5% 5 1 cDNA. B f5 , i
SYBR Green 9 G YL Bhk 4% B G Ul 5, 4T
PCR RN (5175 L3R 2) .

1.4.4 Western blot 4 ifd 2% J&F 15 ) 80% ~ 90%
I, i FH & 4 PMSF: RIPA = 1: 100 % 2L W 7 vk |

S A AP HOE R 1, B 1 i BCA YL T,
SR8 SDS A S2 g W BT i A 1 . T
N T e B = iR G W & o = RN i
R B B G A% 3 O 10 e g R RO 19 PVDF i
b B S R B A A 1 b B TBST U
B 3 WK, B R 10 min, Bl J5 ¥ 45 7 5 DHCR7
(1:2000) .GAPDH (1:1 000) 4014 & T 4 “Cok4H it
Wo WH KHEAZH BN, TBST YRR 3 K, & T 10
FEHiRPr(1:5000) 4, EEFFF | ho BlJS TBST
VR 3R, BT s b g TR

1.4.5 CCK-8#ml 2 p it ¥ LUAD 20 15> Ky
si-DHCR7 41 1 si-Control 41, FhAE T 96 FLA T, &AL
50001, FREHICE 6 1N AL, 155724 .48.72.96 h,
TEAE A I E) A5, #5 BR CCK-8: BLAl 1 7R 3 = 1: 10 /0
il CCK-8 b Ay , FAL VAT R 110 pL, B T2 s
FRAATHEEFE L he BEARACINAE 96 FLAR 450 nm %K Ab
%5 )% (absorbance, A) .

1.4.6 XRZtnlminEsbee s ¥ LUAD 4
343K si-DHCR7 2 F1 si-Control £H , 6 FLARUS FHic &
SR 3 AR ZE A R B 1b S Al T 6 FLAR T, 24
i %% i 15 %) 90% LA LB, 200 pL A 46 3k, T
T ofLARIE AR 4, 35 > R BRI 1 AR Ak
PBSTHVE 2 ~ 3K, 2 BRI v 40 I, 422 36 B 48 i C .
TR A6 0,24 .48 h % RIE X B E A7 A IR OE
itk

1.4.7 Transwell 534 2w iii3 £ 48 5 FHIJCIM
TR IR LU AL BEAN R, 5 R A A/ NE R A
TR, A 60 WL Y TG I35 15 77 5 B 10 356 o Jie
FANED, BFEFFNE. 405, LRI,
PEAN M fh B0 T B B R A TR AN
FAMPECN 1310 4> ARFUR 150 pl A9 20 it 2 38
A EZd 24 FLH PN 600 uL 30% I35 ) 5E 415
Fidk MG FRAE TP 48 h T B/ N EHUL I 2
ANEE IR A, PBS T UE , FH 4% 22 3% F 11 7 30
min Ji7 , {ff FH 45 28 QW G4 €5 15 min, PBSTEUE 2 ~ 3
UK, B B S A B RN B 5 o

1.4.8 #ia % 5%  LUAD 404> J si-DHCR7
ZH A1 si-Control ZH , THAL .0 5 , M0 T 6 fLAR , B
£L.2 000 4~ it , fifi 58 55 FR 5K 92 7 ~ 10 de 1
TS N BN R T 50 B4 i v kg , I B va R T
A AR I, 5 R IR0 PBS I UL (i 1 4% £
5 A [ 22 30 min Ji , W 25 R , 445 A S5 LI L 615
min, PBS #1996 3 UC, 5038 AU BT Fr R E SR 4 2
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1.5 %itZ 438 il f] GraphPad Prism 9. 5 #XfF
XHECHE AT BT S5 VE KL, Image) B #0477 808 1k
GIHT, SRR D) s o o PIZH U =2 ] LR
ety . 2B Z [N ER T 200, P<
0.05 A2/ A Guit = Lo

2 #R

2.1 DHCR7ZELUAD HHIREFBEHHT M
Kaplan-Meier e 2 b 3R 15 LUAD B9 GEO . GTex.
TCGA Fl TARGET 22 F 44l , Zcdis 70 b o 5 1IE
Jifi 41 2140 [, DHCR7 mRNA 7 LUAD H i 2% 35 K °F
B L (P<0.001), LRI 1A, J5 22 N HPA 03k 4
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A% LUAD F1IE 5 il 40 22 0% e e d AL 3 i — 25
M B UE T DHCR7 £5 (78 LUAD w1 i 3k (]
1B) . Kaplan-Meier 545 2 X Il PR 875 £ 4 247 L
oM (E 1C) , 45 R B8, DHCR7 ik KV 5
LUAD &£ F B AE1E I (overall survival , 0S) 2 B i
FHE (P<0.001) ., Western blot 45 5- 3¢ 5 BEAS-2B
0 AR FE , H1299 1 A549 41 fifd H DHCR7 1Y 25 H %
KK E, ZRAESIT2E L (P<0.05,P<
0.01), WL 1D, DA E&5 5 H] DHCRT 7E LUAD
ek, A5 AR RA K.
2.2 B DHCR7 &) LUAD 40 R B9 18 38 BE /1
RT-PCR ([& 2A) Fl Western blot ([ 2B) 45 F. 3 1,

C
1.0
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Fig. 1 Expression and prognostic analysis of DHCR7 in LUAD

A: The expression of DHCR7 mRNA in normal tissues and lung adenocarcinoma was compared and analyzed using the Kaplan-Meier database; B:

Immunohistochemical images of DHCR7 expression in normal lung tissue and lung adenocarcinoma obtained from the HPA database %200; C: Kaplan-

Meier database analyzed the survival curves of DHCR7 expression in patients with lung adenocarcinoma; D: Western blot detection of protein expression

in BEAS-2B, H1299, and A549;°P<0. 05, “P<0. 01 vs BEAS-2B group.
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%2 PCR3IMF3 BIRCR . A SCREIE S50 R W, 5 si-control ZHAH
Tab.2 PCR primer sequences H ’ si—DHCR72ﬂ H1299 %H A549 é[ﬂ H@ﬁﬁ%ﬁﬁﬁiﬁﬁ

Name Primer sequences(S '3") e
e o Z /0 (1= 19. 38, P<0.000 1;:/=12.28, P<0.001),
CAPDH F: CAGGAGGCATTGCTGATGAT o i N
R: GAAGGCTGCGGCTCATTT TLE 2C.2D, CCK-8 3256 — 25Uk, @il DHCR7
DHCR7 F: GCTGCAAAATCGCAACCCAA J& , H1299 (1=4.798. 12. 190, 18.960. 11. 520, P<
R: GCTCGCCAGTGAAAACCAGT

0.000 1) F1 A549 (1=4.333. 6.287.6.508.10. 130,

A% T si-control 41 , si-DHCR7 H1299 F1 A549 4 P<0.000 1) 4HMLf-IH SE AE 1 1 5055 , DL &1 2 .

Jifi DHCR7 mRNA (F=538. 1, P<0.000 1; F=964. 4, 2.3 ®{K DHCR7 # & LUAD 40 ffl #9 i % &
P<0. 000 1) FI#E 14 (1=2. 925, P<0.05;:=3.020, P< 21 i R 9 52 56 | L 5 si-control A H L si-DHCR7
0. 05) i &35 K44 8 35 F B 3R si-RNA SRR T 2 H1299 41 g 24 h (1=6. 978, P<0.001) F1 48 h (1=
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Fig. 2 The knockdown of DHCRY7 inhibited the proliferative capacity of LUAD cells

A:RT-PCR was used to verify the knockdown efficiency of si-DHCR7 in H1299 and A549 cells; B: Western blot was used to verify the knockdown

efficiency of si-DHCR7 in H1299 and A549 cells;C,D: Assessing the impact of DHCR7 knockdown on the clonogenic potential of H1299 and A549 cells

through cell cloning experiments; E: The effects of DHCR7 knockdown on the proliferation activity of H1299 and A549 cells was evaluated by CCK-8 as-

say; “P<0. 05,

wk

P<0.001,"P<0. 000 1 vs si-control group.
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9.365, P<0.000 1) iF % fig 71 W1 Wb B 5 [A] 4 si-

DHCR7 A549 Zii it 24 h(1=8. 827, P<0. 000 1) 148 h

(1=6. 940, P<0. 001 ) 21 Jitd 1) i £% Ak 1 08 2 3 F B

ZEFRAGIEEE L WK 3,

2.4 BE{{K DHCR7 iM%l LUAD BB ZRE S
Transwell 25 5 7~ , 5 si-control ZHAH LE , si-DHCR7

H1299 4ii g (1=7. 963, P<0.01) il A549 (1=8. 883,
P<0.001) 41 g (1 1= 22 BE 77 24 b 35 00 55, 447 w1
DHCR7 i LUAD {22868 ). LKl 4,

2.5 FEUEDHCR7 F# ERK BB LKE  RH
Western blot 43 17 % Aig Ik AL B 3- 3 /25 11 46 B
(phosphoinositide 3-kinase/protein kinase B, PI3K/

H1299 A549
. H1299
si-control si-DHCR7 si-control si-DHCR7 60 r —si-control
; % Ry si-DHCR7
S
= 40
0Oh g
©
be stk
g
8 20 i sksksk
0
24h 48 h
24 h . A549
40T —si-control
si-DHCR7
4 g 30 |
=
2
= sk
S0}
g
48 h o)
@] 10+
skksksk
0 24 h 48 h

3 RBUEDHCR7M% LUAD 4HREMEREEST x4
Fig. 3 The knockdown of DHCR?7 inhibited the migratory capacity of LUAD cells x4

ok ok

P<0.001,

si-control

H1299

P<0. 000 1 vs si-control group.
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Fig. 4 The knockdown of DHCR?7 inhibited the invasive ability of LUAD cells x10

Hh

"P<0.01,

P<0. 001 vs si-control group.
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AKT) | 22 2 )i 3% A 55 11 It 40 L A 5 98 35 it
i % (mitogen-activated protein kinase/extracellular
signal-regulated kinase pathway, MAPK/ERK) il Janus
P = e 3 G S 005 I F 3 (janus kinase/sig-
nal transducer and activator of transcription 3, JAK/
STAT3) {5 5 i f# h 5§ {5 5 5 T AKT . ERK A0
STAT3 ) B iR 4k K F . K 5 78, 5 si-control
H1299 FI A549 41 Jitd ] Lt , si-DHCR7 24 H1299 Al
A549 41 il 1) p-ERK & & 8% 0 il (:=12. 86, P<
0.000 1;:=3.909, P<0.01), I PI3K/AKT 5 JAK/
STAT3 {5 53 J# 111 1 AKT 1 STAT3 {5 5 B 2 1k 7k
-k B3 T, 428 DHCRT 1E LUAD ] figid 1 3%
1% MAPK/ERK {55 18 i A A% A2 bR 1 A o

3 itig

ARG AAF 5353 H1 2, DHCR7 mRNA FlEE
FI7E LUAD "R IA K 28 T ss i 4. JF
H ,DHCR7 ik 7K V5, 3 OSBAIK, ARMF R4,
4578 DHCR7 76 LUAD H (2 isd 48 . 24 i

H1299
si-control si-DHCR7
e e e kU
P-AKT i . - o 55
AKT .- S5

p-STAT3 =0 e o LIRS
(STAT3 I . - - s
pERK R —— 4
CERK -
GAPDH ™% "= s we 37
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—_
(=]
T

Steskokok

<
n

Relative protein expression

S S > L& &
TR 5
Q,?’ o q ’%«?’ \S‘P‘ Q’@ &

MR, DHCRT 768 #i h ii 2& m =ik, 55 3l
S B AR B M OC . TR P 5T o
F W], DHCRT 3R ik 7K 5 % e Ji o3 R0 43 1 AH G
SR R ST fE R N R, 5 RE WG AN R A L,
ARWFFTL R 5 X e 58— 2, #¢78 DHCR7 /& LUAD
1) 22 o Jieo e () A1 98 DXL, 55 e R A TS B JEAH
X, J& LUADIRYT I — I TE AR .

AR5 3 v B TR S\ CCK-8 4 M 4l I LA
I Transwell 525620, DHCR7 {i£ JE LUAD 4 ifd (1) 14
B GEREFNRZE . TEAEY 2= IhiE I, DHCRT & —F
2 5 A [ A e R A B il L 3278 DHCRT B4 98
Y FH ML AT g 55 0[5 B A B A G o iR 40 i
DHCR7 . 2 34 N, 3657 2 A JE 61 Aol , S 350 g
20 i o R PSR O R TR R LSt
21 i PRy e L s 1) R A BT v, 9 L i
JeE ] ST 20 LAY DHCR7 22 At &34 vy, el {2 2 R
[ B4 M HE S S5O 8 T B A [ et — 25 R
755 CD8* T 41 g #E 48 , fie 2 42 0 ik Jg 12 28 i %
R He T SRR R AE 410 bR 4 A [

A549

si-control si-DHCR7
ku

p-AKT S S - S5

AT .

p-STAT3 | “.’ 88
+-STAT3 M - - - 53
pERK - 12

t-ERK 5'.. 42

GAPDH WS Wi S== == 17
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Fig. 5 The knockdown of DHCR7 suppressed the phosphorylation levels of ERK
"P<0. 01, "P<0. 000 1 vs si-control group.
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B A= s A, T LA ol i AR 1. ik sk
BLHI J7 18 19 BiF 5 45 Sy A 5256 ¢ T DHCR7 7E LUAD
R R U FH AR T R S A BIE Al . ARAF ST
5 DHCR7 7& H Al 5 Bl i) 52 96 25 3 — 5, i n
DHCR7 ]38 1o 9] 455 JIH [ Bt A= )65 pate i 41 2 18 9
A O R AR G B R AR 2R LAk IR
AN SEIG R B FE I B v, SR DHCR7 7T LAY
T 96 2 MO FEAR S AR 2B AR N AL . ax sE 4k
AL/ DHCRT 38 o0 {2 i g A 15 7 24 iR 28
RE IR 3 LUAD 1Y % J& , oAU ml 6 55 A [ s
A, JE SR T SEE I IE DHCR7 A5 90 H & B T} 25
TE LUAD H e e o

h ik — 25 [ B DHCR7 76 LUAD " & 354 F
{555 FHLH, A58 5 Western blot SE56, H %5
si-control Fll si-DHCR7 H1299 Fil A549 il Jity fit) PI3K/
AKT . JAK/STAT3 .MAPK/ERK 3 Ff 2 #iL{% 53l i rp
KRG 5 TR AL KT o 458 /R &Ik DHCR7
J& , p-ERK 7K Ji 2 R#AI, {H /& p-AKT Fl p-STAT3 7K
A W TR . SCERU Y ZR B, DHCR7 38 i 52 e il
P EEAR T, 5 B KN B e e 25 1 o A2 25 A ek 4 401
(KANK4) 23k [, 3 i 0% PI3K/AKT 15 55 38 %
R T B S0 40 M b 2 ) S A (EMT) SRR AR 28
WA W5 F B, DHCRT ] 18 i 34005 B2 Joe g v 19
PI3K/AKT/mTOR {5538 B AR oF b9 & 2 . Likgh
JRFEH], DHCRT FEAS W] 11 iy 28 550 v vl LA i 94 4
AN ) ) S A 3 AR 1 IR 1 & 2B R e . MAPKY
ERK {5 55 3 [ A2 2 AN o5 BEARAS T (1% 51 22 7 3
%, TE AN 3G B Ak AR AL R AN i T R Kk P R
FEPETTEAY . ERKAGE S 900G IS, p-ERK H% i1
ZYHMOA% P 8 I B R A A A A B AN RE 4
Jia R e L P (c-MY C) L JUN JEUEE A (e-JUN) 3G
SR T 2 (ATR2) ok M L Rk 7, 5
LUAD Jifjeg i Ji % D) AH OGS . A 98 R W DHCR7
i it MAPK/ERK 15 %538 2 5 T LUAD 4 Jid (1 3
Bt TR R 2%, (H DHCR7 Wal 45 54 5422 ERK (19
A A ik — 2T

25 TR, ABFSEIESE DHCR7 76 LUAD H38 ik
WE L, 5 LUAD B W5 AR A&, 7 LUAD
W, DHCR7 REAS (L E 4 A 34 58 B8 R 28, HAE
ML AT B8 5 ERK A5 54 %, # /5 DHCR7 ] GgfE
LUAD B E ZWiHNGIT IV 150 T hr &

A LR
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Research on the role of 7-dehydrocholesterol reductase in promoting

the proliferation, migration, and invasion of lung adenocarcinoma cells
Tang Jing', Qiu Ping', Chen Renjie', Liu Yaqing', Liu Hui', Liu Yu', Chen Liwen"?
('Department of Clinical Laboratory Diagnostics Research , The Second Clinical Medical College/The Second
Affiliated Hospital of Anhui Medical University ,Hefei 230601 ; *Department of Blood Transfusion ,
The Second Affiliated Hospital of Anhui Medical University , Hefei ~ 230601)

Abstract Objective To investigate the effects of 7-dehydrocholesterol reductase (DHCR7) in promoting prolif-
eration, migration, and invasion of lung adenocarcinoma cells and the underlying signaling mechanisms. Meth-
ods The expression level of DHCR7 in lung adenocarcinoma and its prognosis were analyzed by using public data-
bases. DHCR7 protein expression levels in the lung adenocarcinoma cell lines H1299 and A549 were assessed by
Western blot, using the normal lung epithelial cell line BEAS-2B as a control. Small interfering RNA (siRNA)
was used to knock down DHCR?7 expression in H1299 and A549 cells. Assays including colony formation, CCK-8,
wound healing, and Transwell experiments were conducted to assess the proliferation, migration, and invasion of
the knockdown cells. Next, Western blot was employed to assess the phosphorylation levels of key signaling mol-
ecules in the phosphoinositide 3-kinase/protein kinase B (PI3K/AKT) , janus kinase/signal transducer and activa-
tor of transcription 3 (JAK/STAT3) , mitogen-activated protein kinase/extracellular signal-regulated kinase pathway
(MAPK/ERK) (p-AKT, p-STAT3, p-ERK). Results Bioinformatics results indicated that both DHCR7 mRNA
and protein were highly expressed in lung adenocarcinoma compared with normal tissues adjacent to cancer. Fur-
thermore, higher DHCR7 mRNA level was associated with poor prognosis (P<0.001). The expression levels of
DHCR?7 were significantly higher in both H1299 and A549 cells than that in BEAS-2B cells (P<0. 05, P<0.01).
Compared with si-control, the proliferation, migration, and invasion abilities of si-DHCR7 H1299 and A549 cells
significantly decreased. Among the phosphorylated signaling molecules detected, p-ERK was significantly down-
regulated (P<0. 000 1, P<0.01) whereas p-AKT and p-STAT3 levels were not significantly changed. Conclusion
DHCR7 has prominent effects in promoting the proliferation, migration, and invasion of lung adenocarcinoma
cells, and the underlying mechanisms are related to the MAPK/ERK signaling pathway.
Key words lung adenocarcinoma; 7-dehydrocholesterol reductase; proliferation; migrate; invasion; ERK sig-
naling pathway
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