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I ML 98 R 23 9 R I L A 9 R 2 R 20 ] 4 B A PR 3 ML VE miR — 1290 Y 33k K - | 43 BT 5 1l RS BRARRAE 2 1] B AE DG, R
32 BEAEFRME (receiver operator characteristic, ROC ) [l Z& ¥} Ifil 7 miRNA [CA19 -9 miRNA & CA19 -9 I A2 Wi i (H Lb
B, &R Wil GEO BIEE S HI KM, miR - 1290 7E B MR g & 2 i R0k B IR B LV miR - 1290 JKF-[0.51(0. 37,
0.85) 14 & TR R MR 41 0. 14(0.05,0.28) ] K fdt B XF BRA1[0.08(0.04,0.22) ], Z R HFH ¥ E L (P <0.05),
miR — 1290 BtA CA19 — 9 A& I X 1X 43k B oo 41 5 B B R M 6 41 (AUC 2R 0. 929 BURR S 4 85. 7% Rl 87.0% ) B IR I
405 HE X IR ZH (AUC 24 0.959 SR Jy 91.4% 5tk 85.0% ) B IR 4H 5 i A % B2 (AUC 2 0. 942 BURFE K 85.7%
M 90.7% ) I TAE— B — 4545 . NI 5B 2 M5 miR — 1290 Fih /K ¥ 598 T 40 20] 2 75 77 76 hh U2 45 56 7 R it b %6 B 45
K(P<0.05),miR - 1290 7= F ik 2 5 Wi Jo R o & Ak e b I R . S8 BRI B3 IVE miR - 1290 Rk T, 5 R o 1Y &
A R RMIE, AT R R AR 2 W 0 A AR G, BEA KT miR - 1290 F1 CA19 — 9 2 K R AR I A (B A T4E — 2 —F8 45

KEEW BT B RNA - 1290 PRSP 19 -9 AEWEiREY

FESES  R735.9 XHkARiIZES A DOI 10.11969/j. issn. 1673-548X.2023.01. 026

Combined Detection of Serum miR —1290 and CA19 -9 in the Diagnosis of Pancreatic Cancer. WANG Haiyu, XIE Fangyw, LV Mei, et
al. Clinical College of Weifang Medical College, Shandong 261053, China

Abstract Objective To analyze the expression of serum micro RNA (miR) — 1290 in patients with pancreatic cancer and its rela-
tionship with clinicopathological, and explore the diagnostic value of combined detection of miR - 1290 and CA19 -9 in pancreatic canc-
er. Methods The up - regulated miR — 1290 expression in the serum of pancreatic cancer patients was screened by three independent
GEO data sets. The expression of miR — 1290 in serum was determined by real — time fluorescence quantitative polymerase chain reaction
(RT -— qPCR) among 35 pancreatic cancer patients, 23 benign disease patients and 20healthy controls. and analyze its correlation with
clinicopathological features of pancreatic cancer patients. The diagnostic value of serum miRNA, CA19 -9 and miRNA combined with
CA19 -9 were compared by receiver operator characteristic curve (ROC) for. Results Through GEO data set analysis, the expression of
miR - 1290 was up - regulated in pancreatic cancer patients. The level of serum miR — 1290 in pancreatic cancer patients [0.51(0.37,
0.85) ] was significantly higher than that in benign disease patients [0.14(0.05, 0.28) ] and healthy controls [0.08(0.04, 0.22) ],
the differences were statistically significant( P <0.05). miR - 1290 combined with CA19 -9 was better than any single index in distin-
guish pancreatic cancer patients from benign disease patients ( AUC was 0. 929, sensitivity was 85.7% , specificity was 87.0% ) , pancre-
atic cancer patients from healthy controls (AUC was 0.959, sensitivity was 91.4% , specificity was 85.0% ) , pancreatic cancer patients
from all controls ( AUC was 0.942, sensitivity was 85.7% , specificity was 90.7% ). The expression level of serum miR - 1290 in pa-
tients with pancreatic cancer was correlated with T stage, lymph node metastasis and distant metastasis (P <0.05) , and the high expres-
sion of miR — 1290 was a risk factor affecting the occurrence of pancreatic cancer. Conclusion Serum miR - 1290 expression was elevat-
ed in patients with pancreatic cancer. It is associated with the occurrence and development of pancreatic cancer. It can be used as a bio-

marker in the diagnosis of pancreatic cancer. The diagnosis value of miR — 1290 combined with CA19 -9 in of pancreatic cancer is superi-
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or to that of any single indicator
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figE iR 988 ( pancreatic cancer, PC) SRR
3¢ v AT A PR R R AR R O AE R B AR T B
K 5 AR AF AN 9% ,J2 H iy 56 [E R A DG FE T2 1Y
IR FARYIBR 2 PC AT RIRYT L
A 15% ~20% W BHEH ZM 2 F RIS . Mk
YR 19 — 9 ( carbohydrate antigen19 -9, CA19 —9) &
H i il PC A R A= Wy o br i W, HoAE I8 o |
I 5 T A R T 2 2 T AR — L E R R M
Tl B RS R, B2 5% ~ 10% 1Y Lewis B4k % 5l
BB BIPESS SR, AN HEAE Dy PC 2 W YR AR
Wy, PR30 D) AR R ATt SRR AR S v A B AL R
RAPEA D 2 bR B WM F PC 27, U RNA
(microRNA ,miRNA) 2K JE N 17 ~25 MR AE
G s RNA B 58 % BL, miRNA AT LA Ay fi 88 4 o) 25 14
ol AT BUR AR DI RE A miRNA 19 50 Rk 5
FEAE M KR RIBA S ARBEFE X 3 4 GEO
B 4R JEAT B G o0 Hr, O 8 s P B R Y miRNA
(miR - 1290) , 3K ] L7 miR - 1290 %} PC £ # Ay I
RZ WA

BwRE A%

1 — R 4R 2019 4F 9 A ~2021 4F 11 A#H
By R AR 77 B i T 57 BE B YR 1 35 ) PCOHRH
(PCH), B H 4% 38 ~89 %, PR H 65 + 11
%, RIS 23 3] g i R PR R A0 45 48 1 R
R 15 5] R S48 N LS RO 5 1) e R p 2
N o WA TR 3 4], by B R P %9 (benign pancreatic
disease controls, DC) ZH , & 4E % 29 ~ 80 % | I 4F
%o 61 =12 %, 20 fi fd FE K R O 4 FE X IR
(healthy controls, HC) 1 , 4% 40 ~ 72 % | ‘P 4E %
ST +11 %, HARRE: (1) PC 4 Ol K12 N
PC; QR BB R e . (2)DC A OFRHH2 N
R AL CT MRI #1284 R 1 ; @K A IF H ALK A
PRI s QI R LR 28 . (3) HC 21 . JC I JIH i
i S e A R G R e . PC A HEBR bR
e OB I A A0 TE PR 55 Sk R B s @ A
P iR g s 5 )™ T Y0 JUREBE | i A2 58 25 7™ R 95 7
@R M {2 20 TR AR IT SREIRIT . AR A
T & K F B 7 5 T T S B B R A AR AR R B o
HE (18 FRAE A5 2022 I 37 5245 004 ) |, B 3 20119 2R
I B R E L,
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2. A YE B 25 5 LT miRNA . R R PC
H 22 57 2638 1) miRNA i i GEO $dl 2 35453 PC 1ML
AR 1Y B R4 51 B 4 X GSE113486 , GSE106817
1 GSESS139 B¥ £ 19 PC B Je Ak i 18 3 (1 1L 75
miRNA FRIKIE AT T 456 500, ik it PC AR LT
2257 335 B A miRNA R S0 26 06 /2 it R A il
B S (real — time fluorescence quantitative polymerase
chain reaction, RT — qPCR) E W E B miRNA
FEASE G RE A T i I Rk 1 L .

3. AR AR BAE A CRAE - LA A3 = 25 T M A
B K I 5ml, 35001/ min, B0 10min, W B L35 W% =
EP &, -80C &M FIRAF&H,

4. RT - qPCR #& ; Bt 300wl I3 , f# F§ TRNzol
TR [ RARA AR (b mt) A BR 2w ] DA I i 4 He
& RNA, NanoDrop il 58 RNA ¥k B FINAEFE | AL,/ 0 N
1.8 ~2.0, % ] miRNA ¢DNA 45— & ki & ()
M BESEPIAT BR A |, L5 . QPO13) i#E AT [ e sk I At
cDNA, 715 5] ¢cDNA =¥ J5 # 4T RT - qPCR LN, 2 L
IR A PCR {7 Green Preix Ex Taq II (2X) ( H AR
TaKaRa 22 Al ,4tt5 . RR820A) Fit 1 , ik T- ABI 7500 %!
PG i PCR AL P #E 4T )N, miR - 1290 /9 51 ¥ )7
1. EWE5I4 .5 - TGGATTTTTGGATCAGGGA - 37,
TWesI¥ .5 - TGGTGTCGTGGAGTCG -3'; % U6,
WS .5 - CTCGCTTCGGCAGCACA -3, F i3I
.5 — AACGCTTCACGAATTTGCGT - 3', PCR 1§ ¥
4 .95°C 30s,95°C 55,60°C 34s, HPEFT 40 NMEEF
BEAEESES 3 W, M 23 miR - 1290 1Y
FHXT F 3k HE

5.7 CA19 -9 /KFA M l5 1 [/ kil 2 IR
2578 BRZ2S 7, BRI 0 58 I B 3 56 enzyme linked im-
munosorbent assay, ELISA) e HoK -

6. it W SPSS 25. 0 48 i 2% i 1F Xt L
W HEAT 23 B, T RORE L AP 07 %50 (Y 4 4 Bk 18] B )
[M(Q1,Q3) 5%/, 4 NP B L8R A Mann — Whit-
ney UK, RAZHEZE Logistic [\l 2 ¥ vEH PC &
R R 2K 23 B 8 VE 55 AR (receiver operator
characteristic, ROC) il £& 1 {1 £ F 1/ 2 ( area under the
curve , AUC) I F PEA4 8 miR - 1290 & CA19 -9 1k
RS WbREYI X 4 PC R 5 R P AR B0 A8 A R gk
FEAMERIZ WG, L P <0.05 NZESA G598 X,
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1. miR - 1290 7 GRO # ¥ % /A vh ik 1A .
AWFFEXT 3 A~ GEO %4 4 (GSE113486 . GSE106817
1 GSES9856) #E4T T PC FIAE # B 3 1L 7 miRNA %
TR RE A AT LA AT, HEE 3 AN HHE S R T S0 S
K5 H ) miRNA il 1 WEEN 75 28 340 20 B 5S4
JE k4% Venn B, & B 5 (@ 3 LA, PC AR 1L
HA miR - 1290 &% o, ok, A BF 5% 2 $5 1 7
miR - 1290 1E R J5 Z2 M i A W 2Fn 58 LI 1,

GSE113846 GSE106817

GSE59856

B 1 Venn &

2. B4 I TE miR - 1290 F KK F 4. PC 4 |
DC ZH A1 HC 2H 59 1L 3% miR - 1290 35 7K F 43 51 K
0.51(0.37,0.85).0.14(0.05,0.28) .0.08 (0. 04,
0.22) ,PC A FA/KFWE T DC 4/ HC 41,22 5%
BIAG 2 E L (2 H5 0 -4.554, -4.672, P}
<0.05),

3. ML miR - 1290 7K ¥ 55 fih 98 1l PR 9 B3R AiF A
KA AE PC B FFEA A AN IV 1 28 3 miR -
1290 35 FUH BT & F T WA I 80 8 2, i 4h,
miR - 1246 B EKFE 5k O 4578 ik % 7% Z ]
e E M (P ¥ <0.05,% 1),

4. I 7% miR - 1290 .CA19 -9 % miR - 1290 BEH
CA19 — 9 Ha il Jge i i 112 Wi (6 . 2 1 ROC it £k, F
£l HXF PC B2 6. 77, 113 miR - 1290 ,CA19 -9 2
Wi PC (%) AUC B AL, 12 miR — 1290 A& 0 1) A5 J%
T CA19 =9, miR - 1290 B4 CA19 — 9 & I % X
- PC 5 HC H UK 85. 7% H¢ 1 H
87.0% ; X 43 PC 415 HC 41 MU E N 91. 4% J5 5
PER 85.0% 5 IX 43 PC 415 fir 4 % B4l 1) fak B
85.7% FiS1EH 90.7% ., miR - 1290 B4 CA19 -9
K AE X 4> PC 415 DC 41 . PC 415 HC 41 .PC 41 5
i Xt BAL % AUC 4393 28 0.929 (95% CI1:0. 866 ~
0.992) .0.959(95% CI:0. 913 ~0.996) F1 0. 942(95% CI.

F£1 BEREREME miR -1290 K F
5B ilEREESFEHEXES [ M(Q1,0Q3) ]

S no L% miR - 1290 FikKFE 2 P
3 -0.404 0.686
Bk 21 0.50(0.28,0.84)
ok 14 0.52(0.38,1.03)
ERE () -1.599 0.110
= 60 24 0.54(0.44,0.85)
<60 11 0.38(0.13,1.00)
bR T 44 -2.970 0.003
I+ 113 5 0.06(0.03,0.32)
Il + Vi 30 0.55(0.42,1.03)
i 98 o7 -0.273 0.785
B3k #E 22 0.50(0.36,0.88)
JE A R 13 0.54(0.36,1.26)
Ji 98 f KA (em) -1.854 0.064
=4 19 0.67(0.38,1.24)
<4 16 0.44(0.35,0.55)
WA 5 RS -3.212 0.001
H 19 0.77(0.49,1.45)
X 16 0.38(0.25,0.51)
AR -2.269 0.009
H 11 1.13(0.49,1.68)
Jc 24 0.44(0.34,0.67)

0.895 ~0.989) , Bk A Kl XF F PC & & 5L Bk B &
TR 8RR IZ TR RE TR LR 2 I8 2,

5.PC RAEZMEHEERNZHE Logistic 135347 .
ZHNFE Logistic WA 45 L Bn, 5 DC 4 e, W
M (=10 4F, =10 32/ K) KW (=10 48, =25¢/d) &
ML miR - 1290 & 238520 PC KM E (P
¥ <0.05) ;4R (= 60 &) M5 PC KA
X(PH>0.05,%3),

Wi

PC 2 A F B N B R Z —, K ER B AE
FRgeTh i, PC R R e B AR & e I F R, K
ZHUBEIZE T AL T W], K L F RIS, BUG K
2 RWFAREIT AT Bk WU, H AR
K A5 AL B ARG 2 PC ) £ B2 W F B (B R
G A5 TG 1 LG I 1, AR 2 3 G2 12 W PC Y
A bR 0 AR 2 0 A I — Rl R 2R MR AR AR I IR N
A —a R BRE . R, 8 YT B R R A
TR RRR M T T AR R A PR AR W 2 AR S W T PC
W, B E R T RS S E S, CA19 -9 12
Wr PC U BE B ke S MR, A 3d & T PC i A
LW, W5 £ B, miRNA 1] RLAE Sy Jib g8 40 i) 25 R s
P BE DAL 2 96 12 T RTE T 0 R L A
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#2 IMi5 miR -1290 CA19 -9 S HTFEFRE A ROC BH 2k 9 #7
28 %1 AUC(95% CI) P HURE (% ) PSR (%)
PC 2H vs DC 2H
miR - 1290 0.856(0.760 ~0.952) <0.001 82.9 78.3
CA19 -9 0.847(0.754 ~0.949) <0.001 77.1 87.0
miR - 1290 + CA19 -9 0.929(0.866 ~0.992) <0.001 85.7 87.0
PC 20 vs HC 41
miR - 1290 0.881(0.787 ~0.976) <0.001 88.6 75.0
CA19 -9 0.873(0.774 ~0.971) <0.001 85.7 80.0
miR - 1290 + CA19 -9 0.959(0.913 ~0.996) <0.001 91.4 85.0
PC 4 vs A X HR4H
miR - 1290 0.868(0.783 ~0.953) <0.001 82.9 90.7
CA19 -9 0.859(0.763 ~0.956) <0.001 80.0 86.0
miR - 1290 + CA19 -9 0.942(0.895 ~0.989) <0.001 85.7 90.7
Jr A % B2 A 4G DC 41 R HC 41
A 100 B 100 -
80 80 I
S 60 S 604
i i
i 2
8 40 ) g 40 ) )
4 mir-1290 4 mir-1200 J miR-1290
20 " --CA19-9 20 ---CA19-9 20 - CA19-9
--- miR-1290+CA19-9 - miR-1290+CA19-9 - = miR-1290+CA19-9
0 1 ] | | 1 0 | ] 1 1 1 0 1 I 1 1 1
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
1R 5t (%) 1-HR 5% (%) 1= 5% (%)
B2 I miR -1290,CA19 -9 i Wi fE BR M 9 ROC Hi 2k 95 #7
A.PCH5 DC41;B. PC 45 HC 41 ;C. PC 45 fir A %t B4 ; ir A it BRZH B 46 DC 4R HC 41
®3 BREEBEEZMEEZNSEZE Logistic B35
I F ) SE Wald P OR(95% CI)
=60 ¥ 0.041 0.028 2.236 0.135 1.042(0.987 ~1.100)
) 0. 664 0.624 1.132 0.287 1.943(0.571 ~6.607)
2 4 1.439 0.583 6.097 0.014 4.215(1.345 ~13.202)
R 1.256 0.627 4.010 0.045 3.512(1.027 ~12.013)
miR - 1290 7 %3k 1.775 0.771 5.305 0.021 5.898(1.303 ~26.705)

miR - 1290 &£k :miR - 1290 235 # i3 F& AL A5 0. 31

o DR STME ABURE S LE R R AR E
A8 L miRNA K0 4347 A 0T R A 95 9 6 E’»J?
B RS B IR R miRNA BEA LT CA19 -9
(AW kRS T T PC 2 CcA19 -9 5
miRNA A9 225 35 0 09 BB Al LG B> CAT9 -9 K
AT DL RIS T A R

WFIE XM, miRNA 7F PC H 22 55 %35, h F ot
G377 Z [ miRNA 3% 7] BB A7 76 A — B0k, A 0F 58 %0
34 GEO ¥l £ HE AT T8 A 4y B, B BL IV miR -
1290 7 PC & i & L H . SCHK il , miR - 1290
e FLIR g L R M R A R A 20 e R
ik TE PC A ZU A &R Th Rk 78 LA, B AE KR 37 1
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i3 240} 2 P 4 s miR - 1290 1 28 3k 7K - Bl 5 4
it 25 R % ESF [ A 398 o o DR o o
miR - 1290 #] 1€ b B A= W) 2 br 7 9 B0 I i A
PC'"™ ) BEAEMZE R W, 7E PC 4141 miRNA Y 22 3 3%
ST L 2 BFSE R B, R R PR T T R R S A
JIR 98 40 B R B miR - 1290 5 T OE W BRI S 4%,
MLE miR - 1290 FiERIE T PC LLI4M, R T
— PR I TE miR - 1290 7K T 55 S I, Li 21
I 3 5 B BT IR miR - 1290 1Y 255, WFE 52 R K PR

PC i iL ' miR - 1290 F ik F+ i, H & T IE 5 RS
B, HAEVIEW, £ PC IR Yl BR J5, i
miR — 1290 Fik 7K V40 A Fif W @ B AR . R S
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& 798 (pancreatic ductal adenocarcinoma, PDAC) H7,
¥ K F - kB (nuclear factor — kappa B, NF - kB) £ KX
WAy PC B E RS, T kB MR AW 1 (T -
kappa B kinase complex, IKK1)5 KRAS 1545 #H =
B, Ta %0V M40 M BT 55 2 W, miR - 1290 1E Ay i 3
R & ¥4 T, o] fig i ok B4 4 1) IKKL B9 37 — JE B
DX 9 R TKK D DT ER 58 T PC 41 R i) 384 58 L =
Zfie 1, WF5EIE W, miR - 1290 ®] LA 3 i 3
FOXA1/2 (1 3R ik, M f #F PDAC A9 % M o &,
FOXAL/2 B Y5 b g™ S5kt B h
a LTV RE g e W S8 8 ] miRNA — 1290 41 8 7 40 21
PC 4, 40 PC 40 i 9 4= 28 AH G B 1 S T & B AR
fiti 2 Je PR AALT 2 B9 FR35 08055 T PC MR 28 &
B, FRBISEER, miR -1290 257 PC kK4 &
JE AR Rz AR TR B AR T AR BF 5T O 1k
I P E R A miR - 1290, #8353 miR - 1290 M
A CA19 -9 X PC 2 Wi i Ilfe R 15 .

AR AR R, PC 4 I % miR - 1290 ik
KF5 DC 4K HC 4 g e 25 18, 5 BE A 5 9% 45
M —2, IE R PC Wi S LW hn s, £
K& Logistic 171343 M 45 5 R |, L7 miR - 1290 1A
X R IR RS PC R AR MR & BAHESE H PC
Il P 995 BE 9T B2 M 78, miR — 1290 JH 5 45 g T 43
W] O 25 G A i B A O 4R 7R I miR - 1290
Alfig s PC MR ZE B HUIMIC, STAME, FIH
ROC Mk 3744 miR - 1290 .miR - 1290 Bt 4 CA19 -9
KX PC A2 Wi (B, 25 SR 2 BT, miR - 1290 Xfi2 W
PC 1) AUC fH M BURE T CA19 -9, ¥ e tE 5
CA19 =9 FH{L, # 78 miR - 1290 AJ{E K CA19 -9 1y
MG P8 bR AR A 12 B PC, miR - 1290 BX &
CA19 -9 Kl PC 9 AUC {E W] & F ¥ — ) miR -
1290 CA19 -9 kil | SO FE & TAF — B — 48 Ak I
7R miR - 1290 ,CA19 -9 B A K I X2 B PC A3 4%
5 P I R g FH A4 11

ZE L PP iR, miR - 1290 7€ PC & 3% I 3 3% ik
K T S AT miR - 1290 .CA19 -9 fEiR
B2 W PC I HERR 1 S W AR & AT — B —d8 A
ME  miRNA #2807 (8 B 5 & W, B, miR -
1290 AT REAE A PC 12 W7 (49 11 35 I 983 A= 1) 2% br 5 90
{RAHIF 58 47 46 — 26 5y BR 1, 40 FE A & A0 X 48N,
miR - 1290 (9K K1 PC 4 ZURE A rp K 45 21 5
UE, A5 % B RFEAS & i — 20 B0 E , JF 50 UE PC 41
ZUh SRR
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) Dk 96 1 A I ST S 2 M i ARK B R A
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Z 01 SRR RLR A A 28 D RE R A AT
& M B WA 4, T ACoAA J858 A 18 M il £R
JK R DR AT AT BE S I 5K 1, 5 0k I R URE B
2T 5| AR A T I AR OK T BB AR i R
K R AR e T R TR R T T DR 5 | 9 T RE
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