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1% 3 . SPARC(Secreted Protein Acidic and Rich in Cysteine ) & & 52 — 5 & F B2 B2 (Cys) $IBR M 5 ib B & , 2 5 tmpf3g 74 3T A5 |
BT BTG fn B AR A A AT AT A, DNA W AU BRSE F S 23 A, T i R MARE S AL BRI B F 5
A B R BA G BR M5 ib B & (SPARC) AKX TR M LAl 2 —, DNA W ALIE F S8 £ dpm AW 09 5 7 A4 % %, SPARC A F
A — AR, FRACE AL LR eg % 3E . Wit #p 4] DNA WA LT vl 2 SPARC #9 ik ,DNA VLA 2 % H ik
ST IR W 69 B e A AR T AR IF W de b, Bk, KR 2 &5k SPARC #) DNA P AL /2 MR AR & 2 K % b o T AR fo itk
R —5iE
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ABSTRACT: SPARC (Secreted Protein Acidic and Rich in Cysteine) is a protein, which is involved in diverse biological processes,
such as cell proliferation, migration, apoptosis and angiogenesis. Previous studies have shown that DNA methylation widely present in
pancreatic cancer, it may be one of the regulatory mechanisms of SPARC downregulated in pancreatic cancer and other gastrointestinal
malignancies. SPARC is a tumor suppressor gene, aberrant DNA hypermethylation usually can be able to make it functional inactivation.
However, the expression of SPARC can be recovered through inhibition of DNA methylation, DNA methylation is expected to be a

potential biological marker for early diagnosis of pancreatic and therapeutic target. Therefore, in this review, we will make a summing up

of the latest research progress of DNA methylation of SPARC in pancreatic cancer.
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iR i T A DL R R 2 —, DU R R
JEMR S TG 22 AR o WIFSERMT BRI AL T B0, 5 AR A 77
FIE 4% BB BE, % TR 22 BB o 0, FARVIERAS
SR HUME— AT BEIR A ) T BB, SR, AR e i & s g
T2 KRB, T H iz IR/ s B 3 8O0k S0
FARYIBRD, H ik, TR 2 B 2054129 S 3677 19
B, BN YA BRI T S DU B R 2 — o

AR R R 2 I IF TSR, FEBRER R R LA % B B0
SEZ R RE AN AR T, R ER B R 233 5 (SPARC)
(A T AL B Ak BRH, 1M DNA H AL S 3 g
T RE R SR TR DAY S 2 — o [AIE, DNA FUEAE TR 75
e SR A 4300 2 11 ( SPARC) A AT HE Sy JR A R 0 L 190
B AR 7 S it —FoBr i @42 . ASSCEZE g SPARC £ DNA
FH AL TR A B A — 2k

1 BE&FMER R 5 W E B (SPARC)

B R YRR 438 2 11 ( Secreted Protein Acidic and
Rich in Cysteine, SPARC ) ¥ FRYE B % 12255 (1 (osteonecfin ) 5§ J&
JEJE 40 25 (BMA40), & T 5E B4 i 285 11 %N, Hom R =&
Termine 5 7E B 20 21 45 58 H Ok 1), 78 3B 20 MR A% 4t i
TE R oAbt B v B SR VE AU, SPARC 45 1 4T iy
e AL T AL A 5q31.3-932, F145 10 MR 7, 24K 25.9kb
U RIS & 3, 1235 PR AT B A — ol g 1 i) 5 A1 02, SPARC 25 1
Je— R, oy A RS UE , 2070 32-43kDa
Bl PARIELEE S B TR 238 3 AN i XM AR YO : |
X, AR IR AT B 45 A X 1L X B 54 G LK, 40
AN B T4 X o 8 i HOR [F] ) 257438, SPARC T LU 45 F
S FAEABMI AR, AN i S0 B B 4 4 2 1 AR R R S 2 i
T 2R, NI FBOGIE 194 #3000 1, 1ok, i85 B 550IE
52,SPARC Z: 5 & 5 M RIS AE 21 4 38 AR A A0 M 9 5 45 0
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% S e 1M A8 A AN [RIR 2E 2 AR, 55 e i A 25 1)
AHIG

Satol'1%5 5z FH ¥ % 5% PCR ,Western blot }z e 204k 7 1,
M mRNA K & 5K, #6 SPARC 25 R 7F i B i K A ea
PRI S T AR 33k P9 45 S B, SPARC FEFE I
JAPEINE S R AR rh = 2R T LE R s 4 M R P IR A
FLEFRGRER ¥ SPARC JL LY A RIRIE AT M b, 1k 52 %3k
PRI 7E R AR A e 3k, 45 R B Al i A K TR U %, Y
SRERAAE SIRA s SR EERE SPARC R 7E 1E H I 40 i vh Y
Fak , AR TN P, 5 X IR L, Al
F BN, 38 5 BOR B BE S 240 , AR BRSO R i) L, A A
Jpe, XSRS Rt — 25 3R W, SPARC ] g2 —Fl b g
TR

I3 A R R R 2B i et S b 2 — o IESRBFRE R
B4, SPARC W] LU iof 45 & L8 P J2 A= 4 B (VEGF) ki)
T ILAE P R A A R 73 3, ATATREL 1 0l A8 N R AR I 5 32
IRAHE S A0, BE4h, SPARC IR AT AGE A /MR IR K
(PDGF)"s1, 3 H AE {4 P38 23~ 9856 55 4 J8 28 (1 i (MMPs) F1
AL A K H T B 1 Bk (TGF-Betal ) 1] 322 b 10 1 1l 45 A= g
T MR AR S o ST AWFSE R, SPARC W LI &
ol 400 A 3% T A2 A, A0 R R I AR 1 R A0 A RN B A
(VCAM-1), DT 52 ma 240 Rkl B AR i ™, iy R 3E,
TE SPARC FIAGRRMIEILT , 254 & 26 1 i -9 (MMP9) Al
M3 P9 A B (VEGF) (9 23k 34 , W75 5 et 1 48 1)
HE AR, AR PR AR IR A K R R AN MR 2R R e T, B,
SPARC 5 TR I K AR R S rh R F BEIVE .

2 DNA FEAft

DNA H Al 2 36 WLt % 2 o 42 10 T 2 A e o), Pl
DNA HIELALJE45 76 DNA AL RS BB /R T, i ms e (C)
55 ML R T A S- IR LA (SAM) 2 i 5
(-CH2)E i, 5™ HEN g e A R (& 1), DNA FEEAL £ F0R
AEMIRNRZ R AAE 5-GC-3' iR (CpG) b P, JEPIA
DNA CpG F & 9 X o CpG &, CpG i # i T2 Y
JA BT BRI T , R BEZI2 300-3000 bp, IEHFHAL T ,CpG &
SEVUAR I EALE AR, X827 B CpG B 1Y 57 2k
PG BE AL W L) REAS T UM Bl 7 DX T U 25 2 D 1 2k

DNA H LAl I — /> Al it g i 72, DNA HY AL 5 B2 i
(DNMTs) e e A 45 4 2 AVER . HAT, ezl shdy
E%E 5 A HA AR PR DNMTs, 7350 DNMT1(H:
WV %4 DNMT1b .DNMTlo il DNMT1p) DNMT2 DNMT3a,
DNMT3b A Jx DNMT3L, Ho BA7 B AL RS MR AR 19 A
DNMT1 DNMT3a Fl DNMT3b

SR A R, BV A AR T B 7K R0 A1 e Jie e R A 21
Tk AR T AR AAL , R W R WLIEAL UL R IR i 4%
FEMMEHP, ST, DNA HRAL o FH R R S B list (52
U G HRAILR 5 B DNAHRAbSE 5 235 LRI il B
PRI 1 o AT 355 1, S EUMRE B9 K 2

3 SPARC By DNA FEAL 5 BRI

1997 4, Schutte P UCHGE 1 7R T 4 3 P16/CD-

KNIA ) H AL VLR, 6T RS ARG L 1) DNA R
IR L OIS AR 4RI SRR R . 2000 4, Ueki 4524 45 {51 i it
P R TR TR R I S FE SR E T T 00T, SRR, 14% 19
BEHETTAE CpG & H ILAL B0 1T H CpG 5 F AL B4 % A
AR R AR S MR A IR R BT AR OG . 53 RSt T e
P — S DAY L3k, {245 SPARC . APC .REPRI-
MO J% HHIP 2529, [t ok 34 % B 5 B AL Rt 25 e i 228
T B B4 BT B0, 3K R AR S Y Ak AR T T e LA 3
S RIERT

HIHAWFFT A 1), SPARC 3 8 76 1k Mg 40 it v 3258
W, 1 BhF ISR B L T LS80 SPARC Feak ik, i
PEath IR A0 e A o Bk B T4 R B A 24 A A I i T LA R 3
DNA f 58 H AL, TRV 29500 I R A R R Pl %0 AR
FH 20, SERBFFEFEIA, SPARC H: B3 TIX CpG & 5 B 4
1k, T LI SPARC f6352, Gao ™E B, 5 CpG 1 X I3
FEAH L, CpG 2 X H A 7E T g 38 & A= v 5 e 0 81 5
I H. SPARC ZEPH CpG 2 X 11 B He Ak 5 i a8 19 /N D B 422 fil
AR 25 RSP A S5 B DA G . Sato S50 5 o s ity vh & 0
SPARC 3L )i sl FIX A FE S I H B4k, AT BOR B F 3R
FRUTER, LN KBS HTIESL, SPARC £ mRNA 76 3 g 4
JEHR S48 1 R A e ak, ITE R AN R P IR )
At 2 SRR A 20 O 7E 57 SPARC 2 111 43I B Y T AL ¥ 335 57 2
ARG AR K AZ M, (] e B SPARC (K AGTUTER AT L
SRR R R . XA R R, CpG 2 K 7% H 31k
FIRESE G VR R IR & A bRic i F T R R AR ) 25 i A 5
SR, AR AN S DA B T S L R Rt — b AR 5T
TESE

4, FH DNA HIMLB ZRU st i) 12 BRI 1%
2EARAY B3 S P AR R 0 PR AT ) S B s X A SRk
S0 R TR ol a2 0 4 B AR R B L R B B
JRCo AT T30S P IR 1) K 2E o BEXT SR 1) DNA 3
AT LI 5E  SaE A ARST il A H 25 5 - /4R -2 i
JUT b BERE R AU S, R BRIBTTE A SPARC B AT LIAS
B, BATTFFT, SR FH 4 FE R AL 0 38 5 AW il v S
FF 5 AR 1) F 6 R 0 st AS W7 3 A SRR 98 . 300 B R
o M & rhoE s 5 - Ak -2 A H AT LUK & SPARC
IR SR, 78 BT B2 T, 5% DNA B 34k Ae B g
e 2 S ) PRI P2 A BR A o T IR B TEAT AR L 4242
o TSR E B AT RAE R, AR MSP ARG R Y Je R R
BB ARG A G0t B, (LR 0 Ay I ) R P R S
PEM AR FRESIF B e ER Bat AT A . B,
T 25 TR PRI =22 AT PR AT T ARAT SR T B A pRATAE 1 [ R

Bz, XU LR FEY, SPARC Ji 3 F X3 55 % DNA
A AT ARG, 3T B AR R IR TR T R B — AN B A
5

N O

4 NEERYE

L5 LTIk, 5#h DNA HUEAL T e BRI%JE o SPARC R
IR 5 8 I IR PR AT TS A B, 574 DNA HELAL S 30
Jifsg Fl L P SPARC FODLER, T IX M BLR AL R v 2 A7
TE, 5 BRI DI RAZ AT W B DI G . S W A — T
WiRg LR, A0 DNMT AT LA e 998 SR 5k
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I, B X SPARC 155 DNA HAL ik —WF5T , 4 B e

HFEIS W a7 KB TTRERT 4Tk, BT, ¢ T SPARC [

DNA S H AL 7 A b 5 VR AL SR A TR T

fife AELR FLBR DI 23 FILAR] 19 2R 58 2R, A gar A i PR

TAEMA R —H MU SIESE, B R EX SPARC 1) DNA

S A R Th B FHE DL T IR A IR E

& % 3¢ #if( References )

[1] Hamidi T, Cano CE, Grasso D, et al. NUPR1 works against the
metabolic stress-induced autophagy-associated cell death in pancreatic
cancer cells[J]. Autophagy, 2013, 9(1):95-97

[2] Nagaraju GP, El-Rayes BF. SPARC and DNA methylation: possible
diagnostic and therapeutic implication in gastrointestinal cancers[J].
Cancer Lett, 2013, 328(1):10-17

[3] Vincent A, Herman J, Schulick R, et al. Pancreatic cancer [J]. Lancet,
2011, 378(9791):607-620

[4] Wang L, Yang M, Shan L, et al. The role of SPARC protein expression
in the progress of gastric cancer [J]. Pathol Oncol Res,2012, 18(3):
697-702

[S] Chan JM, Ho SH, Tai IT. Secreted protein acidic and rich in
cysteine-induced cellular senescence in colorectal cancers in response
to irinotecan is mediated by P53 [J]. Carcinogenesis, 2010, 31(5):
812-819

[6] Socha MJ, Said N, Dai Y, et al. Aberrant promoter methylation of
SPARC in ovarian cancer[J]. Neoplasia, 2009, 11(2):126-135

[7]1 Gokul G, Khosla S. DNA methylation and cancer[J]. Subcell Biochem,
2012, 6:597-625

[8] Chiodoni C, Colombo MP, Sangaletti S. Matricellular proteins: from
homeostasis to inflammation, cancer, and metastasis [J]. Cancer
Metastasis, 2010, 29(2):295-307

[9] Termine JD, Kleinman HK, Whitson SW, et al. Osteonectin, a
bone-specific protein linking mineral to collagen [J]. Cell, 1981, 10
(26): 99-105

[10] Tai IT, Tang MJ. SPARC in cancer biology: its role in cancer
progression and potential for therapy[J]. Drug Resist Updat, 2008, 11
(6):231-246

[11] Swaroop A, Hogan BL, Francke U. Molecular analysis of the cDNA
fo r human SPARC/osteonectin /BM-40: sequence, expression, and
localization of the gene to chromosome 5q31-q33 [J]. Genomics,
1988, 2(1): 37-47

[12] Nagaraju GP, Sharma D. Anti-cancer role of SPARC, an inhibitor of
adipogenesis[J]. Cancer Treat Rev, 2011, 37(7):559-566

[13] Kaufmann B, Muller S, Hanisch FG, et al. Structural variability of
BM-40/SPARC/osteonectin glycosylation: implications for collagen
affinity[J]. Glycobiology, 2004, 14(7):609-619

[14] Chlenski A, Cohn SL.Modulation of matrix remodeling by SPARC in
neoplastic progression[J]. Semin Cell Der Biol, 2010, 21(1):55-65

[15] Sato N, Fukushima N, Maehara N, et al. SPARC/osteonectin is a
frequent target for aberrant methylation in pancreatic adenocarcinoma
and a mediator of tumor
(32):5021-5030

[16] Puolakkainen PA, Brekken RA, Muneer S, et al. Enhanced growth of

pancreatic tumors in SPARC-null mice is associated with decreased

stromal interactions[J]. Oncogene,2003, 22

deposition of extracellular matrix and reduced tumor cell apoptosis
[J].Mol Cancer Res, 2004, 2(4):215-224
[17] Bradshaw AD. Diverse biological functions of the SPARC family of

protein[J]. Int J Biochem Cell Der Biol, 2012, 44(3):480-488

[18] Raines EW, Lane TF, Iruela-Arispe ML, et al. The extracellular
glycoprotein SPARC interacts with platelet-derived growth factor
(PDGF)-AB and -BB and inhibits the binding of PDGF to its
receptors[J]. Proc Natl Acad Sci USA, 1992, 89(4):1281-1285

[19] Lau CP, Poon RT, Cheung ST, et al. SPARC and Hevin expression
correlate with tumour angiogenesis in hepatocellular carcinoma [J].
Pathol,2006, 210(4):459-468

[20] Arnold S, Mira E, Muneer S, et al. Forced expression of MMP9
rescues the loss of angiogenesis and abrogates metastasis of pancreatic
tumors triggered by the absence of host SPARC [J]. Exp Biol Med
(Maywood), 2008, 233(7):860-73

[21] Sproul D, Meehan RR. Genomic insights into cancer-associated
aberrant CpG island hypermethylation[J]. Brief Funct Genomics, 2013,
12(3):174-190

[22] Liu WR, Shi YH, Peng YF, et al. Epigenetics of hepatocellular
carcinoma: a new horizon [J]. Chin Med J (Engl), 2012, 125(13):
2349-2360

[23] You JS, Jones PA. Cancer genetics and epigenetics: two sides of the
same coin? [J]. Cancer Cell, 2012, 22(1):9-20

[24] Schutte M, Hruban RM, Geradts J, et al. Abrogation of the Rb/p16
tumor-suppressive pathway in virtually all pancreatic carcinomas[J].
Cancer Res, 1997, 57(15):3126-3130

[25] Ueki T, Toyota M, Sohn T, et al. Hypermethylation of multiple genes
in pancreatic adenocarcinoma[J]. Cancer Res, 2000, 60(7):1835-1839

[26] Vincent A, Omura N, Hong SM, et al. Genome-wide analysis of
promoter methylation associated with gene expression profile in
pancreatic adenocarcinoma [J]. Clin Cancer Res, 2011, 17 (13):
4341-4354

[27] Yi JM, Dhir M, Guzzetta AA, et al. DNA methylation biomarker
candidates for early detection of colon cancer [J]. Tumor Biol, 2012,
33(2):363-372

[28] Gao A, Zuo X, Liu Q, et al. Methylation of PARP-1 promoter
involved in the regulation of benzene-induced decrease of PARP-1
mRNA expression[J]. Toxicol Lett, 2010, 195(2-3):114-118

[29] Matsubara N. Epigenetic regulation and colorectal cancer [J]. Dis
Colon Rectum, 2012, 55(1):96-104

[30] Gonzé lez CA, Agudo A. Carcinogenesis, prevention and early
detection of gastric cancer: where we are and where we should go[J].
Int J Cancer, 2012, 130(4):745-753

[31] Caffarelli E, Filetici P. Epigenetic regulation in cancer development
[J]. Front Biosci, 2012, 17:2682-2694

[32] Sova P, Feng Q, Geiss G, et al. Discovery of novel methylation
biomarkers in cervical carcinoma by global demethylation and
microarray analysis [J]. Cancer Epidemiol Biomarkers Prev, 2006, 15
(1):114-123

[33] Yang XJ, Seto E. HATs and HDACs: from structure, function and
regulation to novel strategies for therapy and prevention[J]. Oncogene,
2007, 26(37):5310-5318

[34] Fukushima N, Walter KM, Uek T, et al. Diagnosing pancreatic cancer
using methylation specific PCR analysis of pancreatic juice[J]. Cancer
Biol Ther, 2003, 2(1):78-83

[35] Yan 1, McFaul C, Howes N, et al. Molecular an detect pancreatic
ductal adenocarcinoma in high-risk groups[J]. Gastroenterology, 2005,
128(7):2124-2130



