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Quantitative analysis of NPTX2 hypermethylation in pancreatic cancer and its application in diagnosis of

pancreatic cancer
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[ABSTRACT] Objective: To investigate the methylation level of NPTX2 gene in pancreatic cancer and assess its clinical value in
diagnosis of pancreatic cancer. Methods: We detected the mRNA expression and methylation levels of NPTX2 gene by qRT-PCR
and quantitative methylation with SYBR Green in 10 primary pancreatic carcinoma tissues and the matched adjacent normal
tissues. The methylation levels of NPTX2 gene were then detected and compared using the above-mentioned method in the whole
blood of patients with pancreatic ductal adenocarcinoma and healthy volunteers. Results: The relative quantification (RQ) of
NPTX2 expression in pancreatic carcinoma tissues was significantly lower than that in the adjacent tissues (0. 276 £0. 263 wvs
3.526+3.037,P=0. 001). The result of quantitive methylation indicated that the methylation index (MI) of the carcinoma
tissues was significantly higher than that of the adjacent tissues ([9. 02+ 7.52]% ws [1.28+0.98]%,P=0. 003). MI of
NPTX2 gene was negatively correlated with RQ value (R=—0.552,P=0.012). We also found that the MI of the whole blood
DNA methylation of patients with pancreatic cancer was significantly higher than that of healthy volunteers ([1.8041.761% wvs
[0.8440.45]%, P<C0. 05). Conclusion; Our findings strongly suggest that NPTX2 gene is aberrantly hypermethyated in
pancreatic ductal adenocarcinoma. Detection of MI of NPTX2 gene might be of great value for diagnosis of pancreatic cancer.
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B 2 ULt 1% 5 19 K e, K B DNA R g BT
A BIAER P 5 A 249 RT 52 0 JfJe AR OC ik IR A 5 5% . AR
R BB IE R W1 i R RS 3 F X CpG i
AR I 1) A0 X g 1) e A R AR .
T IX CpG By g F A (0 98 2k PR 038R 2 3 o DA T
e S Fhf R A1) A A A e A BRI S 2 1 IX CpG 8 5+
WAL iR PR A O HL— 26 R R A o
S AR IR A B30 B B, DR A AT RE R g R
R R R 5, LB IR S T NPTX2 5 [N gl & 8
HIF 87X CpG & & B 54w WAL LR & AF
132 W B R W TS B4 bR G i 0 R 5% i BF 5T
ARGRIT S T I R | i 55 19 Mk 2 20 3 ik TN 1Y 3%
BRSO B FEAR O 1 OF X A S BY
SYBR Green #6458 A W 3AL R 57 5E B PCR J7ik
X JB M g B i A B B S0 A i 4 i DNA R %
PRy R RE AL 38 AT 1 A, O B B g 2 W 4T R —
TE [ 731 Wy e FE Al

1 #MIAE

1.1 #gdrk  BUH 2006 4F 1~12 A% —FEK
2R 2 B AR S BT R VI BR AR A L 7 F R YT BR s
Kb JE A R T U0 R i A (B0 Y S0 55
IEHHE4 1 H, 57 BIA VR T A AR AT U B[]
At 10 min, JrA BRI 2 H-E 3% 6055 31 2% iE
S AR O UKER U R AT LA B L R
Pt 5 I R R R 5 4H 2145 10 91, I B o 4EL R R 5
S BLAER 41 ~74 %P ALAE RS 63 % ;0 5 A
k6 B, Lotk 4 B, AR 12~64 %, H LIRS 56
%,

1.2 AfhtrA HUH 20064 6 H=E 2007 41 H
B B R RO B B BE Y 30 1) A g AR L
M 18 ], Lotk 12 B L ARRY 43~82 &L TP AR R
64.5% . JITA s 191 150 A5 5 B 1) I K B Rk L A 4 52 1%
Rt PRI AR E kA B A B
PR AE, 30 1] IR AR AR AR A N 3 9 461 1 15 02 A 1
T RS AR 1 o R R B A A B R A2 4
i 2 A6 A W R K B0 AN AR 12 5 0 SR T R S e B 2
A Bl 4 If A A A A & IR BH B 1 i 40 N L A 2 5 1R
KA B DT RCR L, 28 Bl R G R, Horh
PE 12 B,k 16 B4R 20~57 %, P A7 4R RS 30. 5

%,
1.3 @i SWI1990 IR M A, T £ H

ATCC AW R 5T — v B2 43 Ak J i & 45 IR i S8
HAZ G R] Sy 64 h, BAT Jmy #3154 #5 e
1.4 ZE#HERRASMHE XL (qQRT-PCR) # 0

P R B S 7 AR L2 P NPTX2 AR e Rk
FH TRIzol 37 I g 95 98 A W) 4 AR A B2 w]) b 42
JiR i 2 21 fig R 0 A0 Bk RNA, % I TTANScript
M. MLV ¥ 5% il (b 5t AR AE RN A R 7D il
B4 JE 478 % 5%, N Primer Premier5. 0 #041%
oI R RR AR ARARA RSB . 5197
51, NPTX2 ¥ 5-CCT CCC ACT CCG CAC
AAA C-3', Fiif 5-CAC CGC ATA GGA GAA
GGG G-3". 94 Bt K 133 bp; GAPDH L% 5'-
GGT GGT CTC CTC TGA CTT CAA CA -3, F
W 5'-GTT GCT GTA GCC AAA TTC GTT GT -
30, R BEK/N 127 bp, 8 A SYBR Green( H ZA
TOYOBO AW A FD %Ot AEF M ABI
7500 Real Time PCR X (£ E N HAEY RGN\
47 real-time PCR JZ b , ] W AK £ 25 yl,ﬁﬁj%ﬁ:
J9:95°CHAZPE 1 min; 94°C 28 15 s,60°C B k 15
s 72°CIEA 45 s, 4k 40 MEF, FIFH ABI 7500 Re-
al Time PCR X | Ct {H. DL B IR % 40 otk
SW1990 1A He i, i 3 LR #e 845 3 A (RQ) .,
AACt=ACtr — ACt,= (Ctr — Ctrg) — (Cts — Ctsg) »
RQ=2 >, T AFFUAHEA S SW1990.E
NS,

1.5 FWAAHFMHLZF PCR MM, 4 2 DNA
b NPTX2 A B # PR AKF  LAB S A7 054 B
P42 K 4= 1l DNA, NanoDrop ND-1000 4> 3 K %
Ak /AT WG4 43 6% BE 1 (NanoDrop Technologies
ZNEDIE 260 nm 5 280 nm AMGEEFE (D) HAE, LU
HHIE DNA ZiEEf& i, 28 EZ DNA Methyla-
tion-Gold Kit™ (bt REFLH FF & A R A =)D B W]
B R) DNA ST WA R A b b 2, 51 Sa-
to FEWFGE R NPTX2 3L H 1519 ( L3184
BEARAWRAFG O 519750 H AL ) 1 3iF 5'-
GAA AGG GCG CGC GGA TTC-3', Fiif 5-CGC
TAT CGT CTC GAA AAT CG-3', 9" 5 i Bt K /)
112 bp; dEH HALBI Y LiiF 5'-AAG AAA GGG
TGT GTG GAT TTG-3", F¥if 5'-CCA CAC TAT
CAT CTC AAA AAT-3". 9" 3 Bt K/ 111 bp,
SrANEL 2 ] B R SR AL B S 1 DNA S B , ia
FH SYBR Green 9868 A4 H 51 546 H
FAL G P3G, SOV AR R 25l RO A 1 TR
FIH ABI 7500 Real Time PCR 1% 43 %] # 21 Ct {4
(Ctw5 Cty) iz I LATF 2 24 5515 31 1Y 5E Ak 48 4L
(MD) .

=2 —ACt — 2(‘1M —Cy

<l
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M= M _ 1 1 fip i e & 2,158 Cou5 CrofH , 18 1 BUIE 5 e
S M+U |, U 1+2 . - . ~
1+M BRI HR M1, 2 Mann-Whitney U £ 5% , R I

R 214l TP NPTX2 FE [ A9 B 3L b KB B & T8
FHBH[(9.02+£7.52)% ws (1. 2840. 98) %,
P=0.003,/d 3],

1.6 %its4® Wi NPTX2 2K mRNA F£ik
K (RQ) 5 H R K (MD M &0 45 5 248
5%, 2 54 Rl Mann-Whitney U Ki 56, T A

Gt 2 o M ¥ R SPSS15. 0 for Windows B4, RO
P<C0. 05 W A GLit#E L, ;:ﬁggﬁf: 1 p=0.001 °
1.50000E1 -
2 # B 1.00000E ] 2 ©  Above 90 percemiile
5.00000E0 90 percentile
2.1 MR BAREEFEL NPTX2 mRNA # & 75 percentle
ik NPTX2 B 10 GBI R ALURA 2 (il =
ILH Ct {E ’ Wﬁ 10 'fﬁﬂ 93-2; % Hﬁ 57?( éﬂ é/t{ i/"j 2')1'] ’?%‘ *H ﬂj EI/‘J Ct Below 10 percentile
.l s AR WA A RQ H. 32 H Mann-Whit-
ney U Ka%e, il 4 21 NPTX2 7 mRNA /KF
B AR TR 35 4L 2R (0. 276 0. 263 vs 3. 526+ e Tumribie. Nesoiaiont
3.037,P=0.001.1d 1), e
2.2 MMBEMLLREFHELE NPTX2 AE T A 1 BREBARKSESHR QRT-PCR RQ LK
WK NPTX2 R [KAE B IR 4 220 F i % H Fig 1 Comparison of RQ between pancreatic
ZH  EE AL S M B PCRAS I 1y 3 4 ph & 5 carcinoma tissues and adjacent tissues
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Fig 2 Amplification curve (A) and dissociation curve (B) in tissue DNA by quantitive methylation
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015 1 s BN 1. 340, DUt 80 40 3 A AR 4 4
S ot | o I 55 LU MI I R/NT P, /T 1. 342689 10
st 18] Ry AE ARG R AR 2, R T 1. 34 %61 10 191 A AR iy
0.05 Below 10 pecentie FHEL AR 45 AR H R L 4 1 RQ H K F A X = B
’ HEALAL (] 4),
0 s ——— 2.3 M MIEEH 5MEERF & DNA F
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H L B o % A I DNA A6 19 5 v
B3 A 7 PCR (methylation-specific PCR,
MSP) , %1 Herman %" 1996 4F 78 ffi Ff] & 7 5 B2
AR Kb PR LAl b S B — R vk . MSP Hi i
X514 53 ) 5 I Rk 4 B 09 3 5 B AN BE X
B — X 45 & Ak 315 0 F R A6 7 50, O — X 45 A b 2R
JE B AE BB AR A, G R B X AL B S SR Ak
DNA #8975 Y RED 1Y 1 7 Be , WU 158 BH 32 e A6 I 4 o2
SUAAE WP A 5 AT X A 35 r Al 2L DNA B
A 511G R B, U W Bl 0 ) A5 aOAS A AE
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A AT B, S Y 0E PR AR A AR B s PR R
FHE AT 3 L, 20004F Eads %1 2 ) H 3% 4k
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76 (methylight) , B S EL T Y AEAL 1Y 52 I 5E &
BT o A0 S A il 8 0 R R A0 3 L R B 0 A7 6
Wit 5 WALy 51 BRN A B S G i R 8
JGAF 5 s 55 B AT 1 DNA A H SR fR RO . 1t
TESI T W E BRI, H R RIS, |2
18 AR O7 v A &, 51 W 5 TR AT 5 S E A7 DR i
T OMERER R, P, AR 9250 78 B Al 52l ok I 3k
fill #3717 SYBR Green 90618 AW B AL 7 18 €
it PCR 7k, BEAR T S2 96 A, A B THE .
NPTX2(Neuronal Pentraxin 2) 3K T 7 5
PR (7q21. 3-q22. 1), 2 2 70 IE 1L R & 1
(Neuronal Pentraxin) &% H 0y i 51, It 5% H Aif
NPTX1 ( Neuronal pentraxin 1), NPTX2, NPTR
(Neuronal Pentraxin receptor) = 4~ i 51 40 ALY,

Neuronal Pentraxin % % 5 CJx B & M 5 2 Mk & W
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FEARIE I H S FmBA L, NPTX2
FEAE M K R R R TR R MR e R T
{HAE Sato % (BFFEH L i 5 Aza-dC 4b BB R g
S0 Bk L 0 A NPTX2 56 K 7E 4L S /9 AsPCl
MiaPaCa2 ,PanC1 40 Jifd #k b 33k & B @ 38 i, 48R
NPTX2 He A i 2 35 9 il v] 58 55 98 It g8 1) & A= A G
HIEHLHI AT RE S DNA = B S0 AE G, A B 55 R
FE 5 PR RGN B NPTX2 3 K7 9B g 4 23 2 3k
KA F R 52 1 40, 0 B W 34k K F & T o5 41 4L,
mRNA kK5 B A K P 52 81 8 6740 56 iE 52
NPTX2 5K iy & W = 5 IR 0 & 4. B
NPTX2 J D] I 458 [ Bt 98 i A6 10 3 B 16 oK i 28 AT
Xt LTy 6 e M O AR 5 T e R AT 0 — 25 5

Hy T A0 8 I AH X 25 S AR AT L i DL k) an 2 A
I 45 I R A W M iR 1 OF o 36 B X I v DNA
SR B AR AT AR I L W] A S 22 ol i e Y R A O A
(g —Fp 7 U R T R B R R 3 A0 A Il DNA
Hh 5 PR AR KT R I B b R A R E I
DNA F &8I, Sl 52 07 e A &, B BB, A 4
7 A SYBR Green #8568 A B B B0 RS M PCR
D7 90 T B g R E 1AM R 42 i DNA #£47 NPTX2
SEPR B H AR ARG I, I A5 3 45 L o B R R AR
i NPTX2 A B ALK 7 & T A4l
A JE A Ry T R g B O A PR R TR AR AR (R4 il
DNA H B A T HYME DNA FRZA N E, EEIN N
IM3E DNA 4 H LAk /K P 7 LA 5 5 9 4 50 5
SR DRI S T AR 00T P A DNAL R 3 Ak K SF
AreiE— L.,

g5 LR ASBIE S 1 RO R g 4 20 NPTX2
FEH A mRNA ik K F K 340 F2 B AT T 5 &
R, UE ST P R OGP, BT B Y 2 IE 5K
NPTX2 H K7 Bk B g 28 3 19 40 i) 42 il DNA whAf
o0 2 A X = B SR AL, R NPTX2 SEH 2 5 IR
95 A B AL TIPS 75 2 — 2B BIF 5 L E 6 3 Ak K P
4G T Sy Jie i 9 1 L3120 D 4 AL T RIS
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