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1.1 BEER

AT I S PAFE T RO S fe B 2= b st
. A BREEE T BHAERES. NHERA
0 4k B 52 42 A5 G [ G AR O LA Y 45 5 07 BT FLAE
E o T SR BR AR 2 B A AE B T A A
2k o B I A 8 R (] R ST T AR Y B Y
“SERE Y A IR R AT
1.2 T E S

M Gene Expression Omnibus ( GEO ) (¥
J& (http://www.ncbi.nlm.nih.gov/geo ) I Z L
GSE16515. GSE15932F1GSE15471/)34 A5 %K
Pa4E, i Robust Multichip Average ( RMA ) 17
e . MNGEO N RS FF1, A4St X i ik D 5
IncRNARI 5 19 GENCODE(E Fibowtie i 4 5 14 %
WET o

1.3 HARUKE

ol S s8I 752007 20124 W8], FIE TR
rh Ll R BE 286 B A SR A IR 4 IR ( pancreatic
ductal adenocarcinoma, PDAC) J542 FARYIGH A&
ZIRIT BB AR . K H LR A TE WA
T PR E VR R A -80°C EH R ] o B Y I AR
FRRFAE L1,
1.4 TEVHERIREHERN (quantitative reverse
transcription polymerase chain Reaction, qRT-PCR)
gl

f# FHTRIZOLI® | ( Invitrogen, Carlsbad, CA,
USA ) BRI 98 200 10 = 4 4 op 52 DA LS RNA . 3
ﬁNanoDropZOOOc ( Termo Scientifc, Waltham, MA,
USA ) MI%ERNAF it . ffi fReverse Transcription Kit
( Takara, Dalian, China) ¥f1 pg RNAMF% 5% g
cDNA, 7EABI 7500 |- i#f47qRT-PCR. LLGAPDH/EN
WS REE A IR A TR UEAL o 51907 91 DL B 11
%S1,

% 1 DUXAP8ZFILE/KTFSPDACEE I RARIEFFEAIIE KT
Table 1 Correlation between DUXAP8 expression and
clinicopathologic characteristics of patients with PDAC

Characteristics N Percent (%) DUXAP8 level P
Low High Chi
squared
test
Total cases 58 100 29 29
Gender 0.790
Male 34 586 16 18
Female 24 414 13 11
Age (years) 1.000
<65 29 500 14 15
>65 29 50.0 15 14
Tumor size 0.033
<3cm 25 431 17 8
>3cm 33 569 12 21
Differentiation 0.289
Well/moderate 25  43.1 15 10
Poor 33 569 14 19
TNM stage 0.034
1711 27 46.6 18 9
/v 31 534 11 20
Lymph-node metastasis 0.065
Negative 30 517 19 1
Positive 28 483 10 18
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1.5 #hp

AR Bl &2 ( AsPC-1., BxPC-3FIPANC-1)
FNEH A BRI HPDE6 41 it 22 1A Hp [ B2 B 4= W14k
FHMMP AW AP T. 1E37°C. S%CO, %M T,
Y% IR T A 10% 640 135 (FBS, HyClone,
Camarillo, CA, USA) . 100 U/mL75 % % f1100 mg/
mLiE# R (Invitrogen, FifE, W[E) KYRPMI 1640
5{DMEM ( Invitrogen ) }55%3EH1,

1.6 F

PRI A (S x 10> /4L ) #EFhFeflnrt,
¥2K, f# HLipofectamine 2000 ( Invitrogen ) *Hf4% 5+
H/NTFHERNA (small interfering RNA, siRNA ) (100
nmol/L ) B{FAEHLYT HsiRNA ( 100 nmol/L ) $5 4 A4l
il Feleas WG WA T /a2, 51Yv 41 Al
siRNAFFAI BLRRH 1. 35S1.

1.7 MAENINEZ R R KL

##AsPC-1, BxPC-3FIPANC-1411/i5 ( 30007~/%L )
FEFTFo6fLA I 4e Pk B B siRN A1 7 7%
Yu - {di F Cell Proliferation Reagent Kit I ( MTT; Roche
Applied Science ) Kuill 201G 7. FASER 2 /D T3
UM L8, B E SN EA

5004 d A F oL, 45 10% FBSHY
KR LR 5. BEbR3 AR LR KR IR 3. 2 ),
FHH B 2, P H0.19%45 i %8 ( Sigma Aldrich,
St.Louis, MO, USA) 4o, il 140 o v P dE
& AU 2 T LR s B AR VKR . 1 SO B 22 4 Jif
iR ONZAR S S I P T 2 =SS S 71 i 2 ) A 12
ANSLE D PEAT3UCOM N, SL Ry, R L T 3
5.

1.8 XA AR

A IE B RSP B BB siRNARE Je BxP C-3 il
PANC-14iJffd, FfiJ5{# FfCycle TESTTM PLUS DNAI{
74 (BD Biosciences ) JEATMLIL N BE YL (o, 18 o it
%A Cell Q_uest?)ﬁ(ﬁ: ( BD Biosciences ) i zC4H iYL
( FACScan; BD Biosciences ) T4 DNA S & .
HFAXDNAG BTG -G, . SEG,-MI 4L (&
Hork.

R A T, TERL 48 hS IR AEBxPC-3
FIPANC-14iJid . W T, 7ERE AL S F iR 2 6 %
( fluorescein isothiocyanate, FITC ) JRIK & VA1l
fENEEYe e . SR, Eid FACScan M 40 i I+ 506

A, LT AN RGO T A AN
1.9 SHBESE

4R M T Ji /N SR LT SR A= sy b
FEI 3% T4 B TOR SRS R 2 AR o Hlsh-
DUXAPSE, 25 4 /A5 YeBxPC-341 i . WAL 1 Y Jm 4
M, FBEEREEZZ vl ( phosphate-buffered saline,
PBS) Ei%, SRR A E R (2x10"1/mL) . fE5
FUNRBIA T REH A5 100 pLAN 27 (B4n =
6) o B3 AR LR A A, R R RGN = e
MR (L) FITERE (W) Reaf & Mo iA R (v)
WRIEARV = (LxW2) x 0.STHEMRRF, e R
15 dfi . MFITA /N B B i
1.10 RNASRIEIIE (RNA immunoprecipitation,
RIP)

FﬁﬁﬁEZMagna RIPIRF & (Millipore, Billerica,
MA, USA) il if RNAGPEETTTE £ A KT 5 DUXAPS
SRS AT LA S BxPC-3 40 M P 19 e 25 5 B 1 ( BZH2 A
LSD1) HHEARHEELS G . 7858 RRIPRL S vhif v 2
fi#FBxPC-320 M, FH5 20 SRR 4 5 AR I AT BT X EZH2
FILSD 1T 1 1 2R 5 B B XS #1g G ( Millipore,
Bedford, MA, USA) M#iBRTE4° CIL[FFFH 6 ho SR
i, VRIS E R [E I F LIBR L E .
e, ARG X ai b B RNAJEF T qRT-PCRIL
KM DUXAPS ik
1.11 FEREREINIE (chromatin immuno-
precipitation, ChlIP)

mErUsIpr ik, ff H MagnaChIPik f| &

( Millipore ) #F4TChIPSEHG . [AISCHTVE A UL (4 JFiDNA
Jfil 1 QRT-PCRAM T o SIHIF 5 ULEM 1. FKS1.
112 EHR%REENESLLE

i A 109 K Kk B IR BN R TN U T i B
YK (sodium dodecyl sulfate polyacrylamide gel
electrophoresis, SDSPAGE ) 41 & 4il il 25 1 24/ 4,
% 20.22 um NCHE ( Sigma) , FF 5 Mduik
I FEEE . M HECL W)Y ) O % W vk
A7 E R ( Quantity One(ff; Bio-Rad) . i/
£ X GAPDH . CDKN1AMIKLE2 4T (445 I 2 2 11

( Abcam, Hong Kong, China) . ifid %% B e ik
( Quan tity One X fF; Bio-Rad ) X2 [ 4577 & i,
GAPDHJy FFEXTHE
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1.13 SEAk

Hae ok B AR BURY B R AR A IR ACKS & BBAL (H &
E) FIKi67 4% ] T i 202Uk = PPl . PiKi679t
&1 H Santa Cruz Biotechnology ( Santa Cruz, CA,
USA) o N THFEWHEFERRMN, REZROEE
(LYF) FEEZAZK (XCX ) Az iffl
114 St

i FISPSS#f422.0 ( SPSS, Chicago, IL,
USA ) #EAT I GEit 2220 o SR FIBCX Student’s th6;
5 LA DUXAPSTEDP CHif 2 4L 15 98 55 1E B A 4L i 3R
KZE5E . SRR ITR R PEAE DUXAPS ) lim A B4
fEZ MBI FR . K HKaplan-MeieriZ: fillog-rank £ 5 73
BT A= AR o O 8 . 22 2 P AR RURE 56 43 T 43 )
{#i F Graph Pad Prism SHfF ( Graph Pad#X /4] ) iF
FYBCAS Student’sKr B . XN ZANOVA | Ak A1 146
B MPearsont B o Fir A7 $iCH 14 R V- S8 + i
7% ( Standard Deviation, SD) . P < 0.05 (Xl ) #%
INRZEFHAG 2L

2 ZER

2.1 DUXAPSZEPDACZHZ H L il H FiREFEAIOS

N T Y E S R & A i IncRNA, FRATTXS
K H GEO$ 8 I GSE16515 . GSE15932F1GSE15471
{14 e R T 3 [ i AT T 255 0. GSE16515%K
PEE P IEA 334 IncRNA B, GSE15932%50di A
40MncRNA i, GSE15471%44E *h 7 581N IncRNA
U (EEE 2.0, P <0.05; Bl1a) o A0, 1E
FIEAT _E A IncRNA T H AT 34 Inc RN AZE I A7 54 45
h—F B (El1a, b) o ST R EIncRNA
2B, FRATTEE S 0GB R R R ) IncRN A
DUXAP8, JfiFf7J5Zeif5 . DUXAPSA . T YL a {4 ik
(K J#E22q11.1FF 4 f52107 bp 4% %9 (El1c) o AT
B E A3 4G R, Fe A1 7E S840 I XF (9 PD A CYE: 21 21 F
G55 IE W A 4Uh I T DUXAPSII R kK, R
DUXAPSYEPDACH L4 1) A 7K - & T 55 1B #
A (E1d) o

FATHIEDUXAP8 R 1k 1 v o7 $i0Hs /5 4 s
#ik (n=29) AMEEIL (n=29) 4, #—HH5%
T DUXAP8F A /K V- 55 1l R g A% 5 22 6] 9 G % o
SR HEAT AR 6 B0 LA TYAly 19 2L [ 11 AR 9 AR ik

WFIFT/R, DUXAPS 5 MKk 48 1 B
RN (P =0.033) FITNMZME (P =0.0034) B3
Al (El1e) . DUXAPSIR R XA 108 K314
H (JERE: 1-554H ) , DUXAPSE FEH K7
oS H14MH (Jull: 1-3941H) (P <0.001; HR =
2.458, 95%CI: 1.902-6.439) (&1f) .
2.2 DUXAPST i ) il & AR 22 20 B 1 4 58 155 S 40 AR
AT

h T WS DUXAPSTE i IR 98 240 M v i 2R ) 2 2y
A, FoATH Sl i qRT-PCRAG I T DUXAPSLE ifi it
A ML b 1 RIE K. 5 IE ¥ HPDE6A AR L,
DUXAPSTEEIZ 4N ( AsPC-1, BxPC-3HIPANC-1)
B KR (E2a) o HsiRNAsR{fliAsPC-1,
BxPC-3FIPANC- 14 ifd v () PN 44 DUXAP8 K ik 5 43
S DUXAP8R Ik K V- Ak 7781.4% . 89.4%71180.6%
(E2b) o MTTEEE 45 R R WA {IKDUXAP8ZR ik 11 il
THREMR AR (E2c) o EEE LKL R
7R, DUXAPSEIKM T T AsPC-1. BxPC-37
PANC- 14l 388 RE J) (Bl2d) o I =20 M AR A DU
R, WARDUXAPSZ A 4 il & = 7E G/ G W
I+ FBxPC-3FIPANC-141 A T (Kl2e., ) &
2.3 DUXAPS T il #I il R AR 8 R F S I B A€

AT — L5 T DUXAPSXIBxPC-3 7 M %
AR K EmW ., SXTEAME, sh-DUXAPSE
PV T SRR A, MR AR
FREAE (B3a-c) . qRT-PCREGINSE SR B, WA
sh-DUXAP 85 4t 21 Jifd 1) I &8 41 21 F DUXAPS/K T
AL (E3d) o fmdlgUb a5 R E/R, #ish-
DUXAP8%% Je 41 Jifl (1) I3 S R A% A ) U K67 % £
FES F XIS (E3e) o DL g2
DUXAPS T i i 24l 1 I R A e A K
2.4 DUXAPSYEAEZH2FILSD1HIEA LR, MME
1% & LB CDKN1AFAKLF2

W E, IncRNAM 545 5 ERNAZ G & 1
AH B A P ke 3T i S R s A o P R R, =
HiREmAa A . N T 5% DUXAPSTE I IR
i b i 4y ML, FRATAEBxPC-3FIPANC-14H
JifL Hb A T B AR D UX AP S X9 R R 7] (4 5 4 i 434
FAAR W S s (Bl4a. b) o FATE
FIDUXAPS8 FHJ5 TCDKN1A, CDKN2B. KLF2,
Bax. caspase-3. caspase-9. PTENFIEMP1AImRNAF:
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Bl 1 DUXAPSTERRBREHAHHEX RIEKFREIGKREX

Fig. 1 Relative expression of DUXAP8 in pancreatic cancer tissues and its clinical significance. a: Hierarchical clustering analysis of
differentially expressed IncRNAs (fold change > 2; P < 0.05) in pancreatic cancer and normal tissues. b: Overlap of dysregulated IncRNAs in
three GEO datasets. c: The DUXAPS8 gene is located at the chromosomal locus 22q11.1 and encodes a 2107-bp transcript (https ://www.ncbi.
nim.nih.gov). d: Relative expression of DUXAP8 in pancreatic cancer tissues compared with paired adjacent normal tissues (n = 58), and
DUXAP8 expression was classified into two groups. e: DUXAP8 expression was significantly higher in patients with a larger tumor size and a
more advanced pathological stage (shown as ACT). f: Patients with high DUXAP8 expression had significantly shorter overall survival than
patients with low DUXAP8 expression (P < 0.001, log rank test). Bars: s.d., *P < 0.05, **P < 0.01.

?1994-2019 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net
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Fig. 2 Effects of DUXAP8 on PC proliferation and apoptosis in vitro. a: Analysis of DUXAP8 expression levels in PC cell lines (AsPC-1, BxPC-3
and PANC-1) compared with a normal pancreatic cell line (HPDE6) by qPCR. Data are shown as fold change (2- A ACT) and the mean * SD
from three independent experiments. b: DUXAP8 knockdown in PC cells transfected with si-DUXAP8 1# or si-DUXAP8 2#. c: MTT assays
were performed to determine the cell viability of AsPC-1, BxPC-3 and PANC-1 cells after the transfection of siRNA against DUXAPS. d:
Representative results of the colony formation of PC cells transfected with the siRNA of DUXAP8. e: Flow cytometry assays were performed
to analysis the cell cycle progression when BxPC-3 and PANC-1 cells transfected with siRNA against DUXAPS. f: Flow cytometry assays were
performed to analysis the cell apoptotic in siRNA-transfected BxPC-3 and PANC-1 cells. Representative images and data based on three
independent experiments. Bars: s.d, *P < 0.05, **P < 0.01.

FOAKFERER (K4a, b) o A, AYEEY RExR, HACDKNTAFIKLF2[H JyDUXAP8, LSD1
SrRT R, 2R P BB MY EZH2 ( H3K27me3 ) BCEZH2 T AT — Btk EJ ([#l4i) o CDKN1AFI
FLSD1 (H3K4me2 ) (http: // pridb.gdcb.iastate.  KLF2J/EZ SR 4NN . U8 TR 2% A0 37 B b g 40
edu/RPISeq/references.php ) J/E AHDUXAPSINZE S il [K F-0e-1sl ) Ry, FoA1E$E T CDKN1AFIKLF23E
H (El4c) o RIPEWZSHEI/R, 7EBxPC-341M  F7/RZEE.

HDUXAPS ] F 45 G EZH2MILSD1 (Kl4d) . AT EZH2 & — il i 240 35 11358 27 0 41 2 R 1Y
#E— L5 S DUXAPSIIREAH GO I BE N, Fefi] =W B4k (H3K27me3 ) h I 5 B % 10 £ I 45 [
TEBxPC-34H il A I 1 M IKLSD1ELEZH2XFORIARIR] -, MILSD 123 ik 20 85 11 355 4o i 24 2 119 2 HY 2k
() 240 B 14 BB AR DG R B S R 2 ( Bl4e-h) o 45 Ak (H3K4me2 ) SR8 5 5 5 iy £ 8 45 A - [0 200
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Fig. 3 The silencing of DUXAP8 inhibited PC growth in vivo. a: BXPC-3 cells with stable DUXAP8 knockdown were used for the in vivo study.
Nude mice carrying tumors from respective groups are shown. b: Tumor volumes were calculated after injection every 3 days. c: Tumor

weights from two groups are represented. d: Images of HE staining and immunohistochemistry of the xenograft tumors. Representative
Ki-67 protein levels in xenograft tumors as evaluated by IHC. Representative images and data based on three independent experiments. e:
qPCR was performed to detect the average expression of DUXAP8 in xenograft tumors (n = 6). Bars: s.d, *P < 0.05, **P < 0.01.

Kk, DUXAPSH] g i ¥ EZH2 FILSD 155 4% |
CDKN1AFIKLF2J5 8 F X 3R ) il CDKN 1A FIKLE2
Fik, FHEH3IK27HY =W AL EGZ XS H3R4H) £
Hedbo R TR B, FRATIECDKNTAFIKLF21Y
Ja B F X8 (2000 bp ) BEIT T 3XEXF 514, it
i IKDUXAPS#E TChIPSL S . FoATT & BLAIKDUXAPS
J5 WA T EZH2 MIH3K27me37ECDKN1AMIKLE2 )3 3
FIXIR A 245G, JEFEAL T LSD1MIH3K4me2 19 25 &
(K45, k) o P R4 KB DUXAPSH] SEZH2AI

LSD 154 TR 2 S4B VE T, DT 78 JB i 98 4 i v
LWL UT R CDKN1AFIKLE2
2.5 CDKNTAFAKLF2HILERER 47t 5 5 DUXAPSHIEL
FEI &E

200 i B 965 2 RN 98 55 1F 8 41 ZUJE 1T qQRT-PCR
S HT R4S SN, CDKNIAFIKLE27E 421 h iy
FLikAKFEHE (Elsa, b) o A THKIECDKN1AF
KLF2 X g i g 4 MO 35 58 0 /E - FRATTZEBxP C-3 41 il
HE ICCDKNTAFIKLF2 %15 (ElSc—e) o MTTH;
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ined by qPCR when LSD1 or EZH2 were knocked down in BxPC-3 cells. g,

h: The levels of CDKN1A, CDKN2B, KLF2, Bcl-2, Bax, Caspase-3, Caspase-9, PTEN and EMP1 mRNA after knockdown of LSD1 or EZH2 in BxPC-3
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Bars: s.d, *P < 0.05, **P < 0.01.
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Fig. 5 DUXAP8 negatively regulates expression of KLF2 by rescue experiments. a, b: The levels of CDKN1A and KLF2 expression were
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