Advances in Clinical Medicine IfiRE 23 &, 2026, 16(2), 1893-1903 Hans X0
Published Online February 2026 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.162584

CSTISBERERAICHE: HRERE

2 B, FABY, N2, 4L, THF, HLE3, T O#H{, Kt

RUIER RS IR E BT ERRAAEHUR X, = B
zﬁ‘é?ﬁ NREB M S IR AT, = B
SR ELABEELIEL mE B

Wk Hi: 20264F1H6H; FAHHB: 20264F1H30H; KA HB: 202642 H10H

wm B

Ji iR 5% B398 (Pancreatic Ductal Adenocarcinoma, PDAC)G4:EH . BHRRE, BKRMALLERER
EHEVIRRIAL, BERRBIRSETE FIREHR Y. 5 “aENRERD, HEEMNECA19-94 B HIfE
BHWEH” X—FR, XX PDACRLIREY SWARTERT Sk #1759, HE S B Cystatin SN
(CSTL) AV EHFIE . AP TTAT 1 I S5 Rt AR R IRIEYE . AT ER, ctDNA. CTCs. FMSER
ERIDRNAZ F AN R LR, HZEAR. T IEEERSHREMASRERELW, HRTHE
HER. CSTLR TR cystatinRKik, S5FBEMHINERERE, E2MEWRZEHBESEN L
W, 5. T8 . LREFREET RS, FEPDACSIE, HAEFRESRMNES N EF YL,
{H MBS MNBE R B2 W3R i RAMTRIETIEA R . BETMS, CSTINE W GfENBEETH
R B R SR B — R B AR e, HE SRS A B T RTEHE. 2 PO KRG — K05 BEA R EL;
RRILAE B ABERE U 5RO & AR 10 H I R AE -

K217
FBRRRNE, EHIvelr, CST1, WAETER, £WREYw

CST1 and Early Detection of Pancreatic
Cancer: Progress and Prospects

Chu Lan?!, Chunman Li?*, Zhongjian Liu2, Bimang Ful, Chaoyu Ma}, Jintong Yang3,

Chao Wang!, Honghai Zhang!

!Department of Hepatobiliary and Pancreatic Surgery (Ward 4), The Second Affiliated Hospital of Kunming
Medical University, Kunming Yunnan

2Institute of Basic and Clinical Medicine, The First People’s Hospital of Yunnan Province, Kunming Yunnan
3General Surgery Department, Saint John’s Hospital Yunnan, Kunming Yunnan

Received: January 6, 2026; accepted: January 30, 2026; published: February 10, 2026
“EIAEE .

XEGIH: N, EW, b, 0B, DT, el T8, ki, csT1 SR RS SRS R
I PR I 234 2, 2026, 16(2): 1893-1903. DOI: 10.12677/acm.2026.162584


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.162584
https://doi.org/10.12677/acm.2026.162584
https://www.hanspub.org/

Abstract

Pancreatic ductal adenocarcinoma (PDAC) remains one of the most lethal solid tumors, largely be-
cause early disease is clinically silent and current diagnostic pathways rarely identify patients at a
stage amenable to curative resection. Although serum CA19-9 is widely used, its performance is
constrained by limited sensitivity for early stage tumors, false positives in benign biliary and in-
flammatory conditions, and biological false negatives in Lewis antigen negative individuals, leaving
a substantial gap between clinical need and available tools. With this gap in mind, the present re-
view synthesizes the evolving landscape of PDAC early detection biomarkers and focuses on Cysta-
tin SN (CST1) as a secreted, technically measurable protein candidate that could complement exist-
ing strategies. Evidence was appraised by integrating mechanistic findings with clinically oriented
studies, with particular attention to specimen type, assay feasibility, study design, and the degree
to which results are validated beyond single center case control settings. Across the field, liquid
biopsy approaches such as circulating tumor DNA (ctDNA), circulating tumor cells (CTCs), extracel-
lular vesicles including exosomes, and circulating noncoding RNAs have expanded the spectrum of
candidate signals. ctDNA enables detection of recurrent driver alterations and provides a direct mo-
lecular readout of tumor derived material, yet its sensitivity drops markedly in early stage PDAC
where tumor shedding is low, and technical factors such as analytical limits of detection, platform
variability, and interference from clonal hematopoiesis complicate interpretation. CTC based as-
says offer biologically rich information, but the rarity of CTCs in PDAC, phenotypic heterogeneity,
and incomplete capture by single marker enrichment methods restrict robust application. Exosome
associated cargos, including proteins and nucleic acids, are attractive because vesicular membranes
protect contents from degradation and may better reflect tumor microenvironmental crosstalk;
however, differences in isolation methods, yield and purity, and the absence of harmonized prean-
alytical workflows continue to drive between study variability. Circulating miRNA signatures and
other noncoding RNAs have shown encouraging diagnostic accuracy in some cohorts, but signal
specificity remains vulnerable to confounding by inflammation, pancreatitis, metabolic status, and
sample handling. These collective experiences point to a recurring pattern: promising performance
in selected cohorts often attenuates when moving toward heterogeneous real world populations,
underscoring the importance of standardized assays, appropriate control groups, and external val-
idation. Within this broader context, secreted proteins retain practical advantages because they are
compatible with mature clinical laboratory platforms and may be integrated into existing work-
flows at lower marginal cost than sequencing based assays. CST1 is a member of the type II cystatin
family and participates in the cathepsin cystatin protease inhibitor network, which has long been
implicated in extracellular matrix remodeling, invasion, and metastatic dissemination. Unlike in-
tracellular cystatins, type II cystatins are secreted into extracellular fluids, a feature that supports
measurement in serum or plasma and increases translational plausibility for screening or surveil-
lance applications. Across multiple gastrointestinal malignancies, CST1 is frequently reported to be
upregulated and to correlate with aggressive phenotypes and poorer outcomes. Mechanistic studies
indicate that CST1 may influence tumor progression by reshaping protease inhibitor balance and
engaging oncogenic signaling programs, including pathways linked to proliferation, migration, ep-
ithelial mesenchymal transition, and stress adaptation. In PDAC specifically, currently available ev-
idence supports elevated CST1 expression in tumor tissue and suggests pro tumor effects in exper-
imental systems, which together provide biological rationale for further evaluation. At the same time,
clinically decisive evidence remains incomplete. Data directly assessing serum or exosomal CST1 in
well characterized PDAC cohorts are limited, and key questions remain open, including whether
CST1 rises early enough to support detection of resectable tumors, how its levels behave longitudi-
nally during treatment, and how strongly they are influenced by common clinical confounders such
as cholestasis, systemic inflammation, renal function, or hemolysis. In addition, cut off selection,
batch effects, and platform specific calibration can materially alter performance metrics, making
cross study comparisons difficult without shared reference standards. Taken together, CST1 is best
viewed at present as a candidate component of a multi marker panel rather than a stand alone
screening test, with the most realistic use cases being high risk surveillance, triage of indeterminate
imaging findings, or augmentation of CA19-9 based decision making. Future work should prioritize
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multicenter prospective validation enriched for early stage disease, rigorous control selection that
includes benign biliary and inflammatory conditions, and harmonized preanalytical and analytical
protocols so that the incremental value of CST1 can be quantified in clinically relevant pathways.
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1. BRERENTEIRIERP S SE PiRE5YRE Y Ek
1.1. REBENRITHRES IEKEE

Ji i 5 (Pancreatic Ductal Adenocarcinoma, PDAC) 2 4= 3k B P B ELR 28 1 (S E R 2 — . SR BT
giit, HEBRRBRESELT RIS ZH5HF, 5 EAFEREMT 10%, #0258 “mh2E7 1] [20.
HAWHAT NG IRFFAE R EOSIE AL A AE: 1) FHREREGEE . Bl R = R e IR A AE, B2
R e VIS St i O R e HBUR b e #e, R L FARMIANIZ([3]. 2) B=A R0fi&F B
FERR IR RIS, 8 AR FER 75 A AR I ko T v JE ke 3l e 8 o e AT 1) s 28 B O
BHE[4]. 3) mERESLE: MRgi@amem, SR E. TR a4 5[5].
4) BUERF R IR MR O S R E AR, TS BRI AR B R, A BRAG AT 2
%, WA S g MR AT Re[6]. #EIE 80% M BRF VL OB HIGETFR, WEHRZE. N —
WNEE, SCHLSHT “OC I RTRE ” J2 o0k, BIZEMR FE R At BoA S0 B & . Bk, Vs SN
RIS WO TR . BAEAR EA) B BETE = fi B b U RS tH i, X o g 5 R MR, JF
AL R R EER DR ARSI, [FI S B iR 73 9T ORIk R A . A IR AU T T A A
M. wmERA. RS2 T THIRRGE ST, AR ] 5 m R e 2 W AP oG8 1 bs E4[2]
[7].

1.2. RGEMRER(EN CAL9-9) R FHR

i e s PR 12 W o B P LS A S A0 B BE U 19-9 (CAL19-9). JLiZ T R L) 70%~80%, 5+
& 70%~90%, fFIEAHSELBIIRSARES, ANEUUSCRHE NS A& THR[8][9]. Ak, —28RVESH (U
TEVEBRAR 2 . ARTEREFHAE) B T 3580 CA19-9 Fhir, {HYZ) 5%~10%[¥ AL Lewis 05 B £ I 2 RAN = A=
CA19-9, IXLLRIZIGIRAI T CAL9-9 MAALNE[7]. JEMFUI CEA. CAS0. CA242. CAL25 SHt& 4t EMhn
EWTE RIS (2 ORI 10 B 0 A B S R B ATTHE M2 W b )R PR 235 [10]-[12] . BRI R TR R R
AR A LR R e 12 W P R A AN 4 [3] [10]

2. FRBREE SRS E YRS R B R

2.1. BEFEREXIREY
Ik i £ 5 A7 JEL L AR AT AR, HE (0 R AF DG 23 T B8 U S DINAL I B4 i Ja 4 it S Jofr g SR P /MU AR 55
TEFR IR DNA (CtDNA): 2 it 83 48 B i T 0858 J5 B TN L )37 25 DNA, FI i3k KRAS. TP53. SMADA4
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SERAL, NAS MR e B, TR R I A . T O AN T PR [13] [14]. BEAEERE,
CtDNA 5 CA19-9 XA farill vl £ — & R B b3 v R B0 AVRE S ME[13] [14] SR I e it e 26 25 1fn. vh
CIDNA 2 S ARAK, Aar I BH 14 2z (K T 1 [ 13]

et RNA: BFEHUN RNA (MIRNA). K8 JE45 RNA (Long Non-Coding RNA, INcRNA)FIFRIR
RNA (Circular RNA, circRNA)Z[15] [16]. 3 SCHkHE F4E miRNA 2414 (%140 miR-145. miR-150. miR-
223. miR-636)H T RRE 12 Wi, HABUSTERRE R 2 75 80%~90%, i2WiiR E AR ZE T CAL19-9
[15]-[18]. HILA UEHE £ ZERIE T OEUNMEARNS], HZ /R TH— AR, =2 F0 . KIBETHE
PESGUE; [RIRS, FEREARZEAY, AiabHmfR S & 6% 7 ARG —brifk, PR 1 IXEehRicd) m i
PR BRI B A 5 10 [ 16]-[20]

HMNIMAR T A ZS ) AN SR AR WA I AR M 7 I8, & & DNAL %35 RNA Flld i, 7EME
TR EAFAE I S UM AL (5 [21] [22] - J s 5 1R i A 5 2 J R 5 TR (U GPCL BH A AMIAA |
AT RAE KRAS 4N A DNA. & & miR-10b/21 S5 A& miRNA)EIF- =1, £EIX 73 i S i el R
PEPIR J7 TR 7N H A =2 Wi BE[17] [18] [23]. F-HHAF T4 GPCL BH &M i o Fif Mg 1 31 (1°) i P
FEr B [23], EJEEE R RA—, SRS BT, 72 RFEARLRIE[21] [22]. AHLEE
2, LA miR-10b miR-21 Z& 4 1 f) A4 7A miRNA 2544 71 %2 Wit 7t rh R ke , 2 Witk Ret T % — GPC1,
HEHEYE CAL9-9 Bk A HEm R AR R [22]. Fomid, H AT/ R & & £ H AR WA RHENL, AF 7R
R iR ZE ST, I AN AMARAR B Sk iy, X SRR R I MRS — B R AT L, PR L P
I [21] [22]-

M35 Z AR EERE : BB RN, Aot u0k CAL9-9 5 HAR M A b EECH DU Ers i
RUAE[7] [12]. G CEA FKRR 51 CEACAML 7E R s M5 A4 2H 25 Tt sy, X 40 Ja e 5518 1k R i ¢
HIRURREEFNR: = BT CAL9-9, W BX G e miz Wi AL [7]: &% MUCL. MUC4. MUC5AC £
JER e g A A Hh e i A, BB R T, SRR AT T Z5AHOK, # MUCL B¢ MUC5AC
5 CA19-9 BXA AT — & P2 B2 008 52 W, (R Bl S F B8URK FE 75 AS &2 [ 7] [24] - Growth Differentiation Factor-
15 (GDF-15), {8 MG hRFeeThm, 2070 2528 0 hriftos Hos Wik i 2 Sk b3 CAL9-
9[7][25][26], JLHAE CA19-9 [tk &g I VE A subr A, F AR 22 58 R A2 o A A i 8g vt 7+
B, S RAE K PR, BRI T HAE A R e IR A AR B R [ 7]

2.2. HAGTFIREN

DNA H Ak 5 R 58 - Ji i 5 i 701 10 DL KRAS SR B AR i 5 L, 8 £ TP53.CDKN2A.
SMAD4 “5 40 K 2R 5 [27] . FEZHZREN ctDNA kil F iR ARG B T2 Wi A2 i AR VA, IF48 S8 1E
ERARYT[27]. M4k, R DNA AT A TR A . B A R BN 2R I 5 DNA 1 ADAMTS1
A1 BNCL J3 8l F EALTE i A v s 4R, R SR R B A5 A i )= PSR J e P B0 AN R S B 38 24
95%, REMLT CA19-9[28]. Ak, ZHFEALIRICE T HAC/PMER, Bz KHBATIEMERIE; His
A R A . RR ST A, BRI T HAEE B R (0 HET[27] [28]

3. FBtRBRE B ESHIFIF (Cystatin) 3K ik 5 g

Cystatin & PP T i)~ e R 2 B RI), JZARE T 40T M ANIR AN AR, 1 2 1 o P
i PURIRE . JHRVE T A SR YRS FE AR IR Cathepsin 161, 4EFFANARFaAS[29]-[31]. IZEERIFIE
£, Cystatin 7 | ZL(HIPN, stefin). 11 B4 (524 N5+, 40 Cystatin C. SN Z5)F1 111 BU(= 7 F &2 Cystatin
gERYIS I % 2 1) [29] [30]. Cystatin 3@ id 3G f145 & Cathepsin By L. S K 53 L8 [ /K il 1 »
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A

TEMIRE R AR “XTIEN” BN —J7 AL 0T B fe ] BR AR 22 55 ¥, o — T T S Ll SR E 18 1
SORE « o BRI R S 15 0 b (iR AR it JEE [29]-[31] - WF 7T Y, R[] 524498 Cystatin 55 Cathepsin
AT LT B I 5 B B, B0 A SR AL T A SRR BRI L/ g AR Rz Ab 3 7 55 [29] [30] .« AU, Cystatin
BOF A% FE At e 2 (A i I 4 25 EL R DN A, R T FE 02 W A 7 B AT

I1 ! Cystatin (41 Cystatin C. SN %) HH & {5 5 KB/ b BE 4R, RREAEE 149 100~120 LR, &
BAFAE T4 AR SR A [30] [31] - 55 R BR M P (1) 1 ZUAHEL, 11 B Cystatin EA7 B & U4 & R L 35«
SR NIMLGEFRE H 5T ELISA S5J7 A E & MR 4H IR B S 2 20 43 i A5 X oo ml o S e T ARk
EAVENTCANZ WA IFR E4[29]-[31]. EZ MR, 11 Y Cystatin F2ik U8 5 R (2 28 14 1Y i
BERE UG T i RN A B8 F YR 35 DA 5 [29] [31]. Hirb Cystatin SN (CSTL)fE A 11 24 S () 55 Ll 07
EHRE. SEE. fE. s, eSS MR b ReREHFEHEA R, BEHEICZ K%
e B AR B R A SR B 2 —[32]-[37]. AHELHA 11 B 53 (40 Cystatin C £ 22 Mg b s i HE
PEVER), CST1 fERZHCEMME b RiLE Fif, HHEAW W NMFFRERE, BTH “Thaeks)
A7 A ATk bR 87 X J@ 11 [29] [31]-[37]. X EekE SONAHE FE B4 CSTL 1E N R ik bR E 4
FRALEIR I

4. Cystatin SN (CSTL1)BY4E 54514 & H 7F Phdi S BT R IR
4.1. CST1 M4 F4&54a. EREBER TN

CST1 ERHAL T A 20p11.21, Wb {5 SRRMRTARE, Ml CST1 £ 14kDa, &4ty 11 A Cystatin
[30] [31] [38]. CST1&&LMNFIMW - m/RERE MW EMIBLL, FERETHERLE. BRI, IPRE R
A5, FIAEMEVR . VEVR . ISR R I FI[30] [31][38]. ZEk9 L, CST1 HHAh 11 BUAL AL, B RS
11 QXVXG FEFH PW F51, AIESEMSE & Cathepsin B 252 b 2 8 2 (B 3 E 40 HOS PE[29]-[31] . fE/5E
BRI, Kim 28R CSTL nlfE 4 H e 4iiu 75 Cystatin C A &4, LA H2E A1 136 &7 Cystatin C 5
Cathepsin B [RI45 & A0, #fER 5 & %) Cathepsin B [#IHI[39]. #27~ CST1 AR N7, 438
TR HAR Cystatin B 52 DR, (A1 SOK MR R 458 7 2 1 8 0 2% (R VR « 2RI D73 L, B RT2 KA gPCR
il CST1 mRNA. Gz 2H AL F1 Western blot PEALZHZR 8 1, ELISA Blifb 2% Kk i e & s 5 i CST1
HH[32]-[37] [40]-[43]. X9/ BEAE S T R AL 23RN MIE FHl S AR f 1 AT AT HOR B A%

4.2. CST1 A EINEE R HEIEMEEF P IER

TEARFIRAS R, CSTL 4EHF i FIRR IR T8 B BF b e B v, LT s A b 2 B R4 7 I [29] [38].
P ER R I CSTL AE 2 B 8 S AH OGN (A8 ik B 98 . Bl ) s 3 O, ol b Rl ot RN
PEAR S Ji R S 1 T 4% Th2 [, KPS IRV 2ORERR BEAH OC[44] . CSTL & nd@d i 45 ROS A
H WK PR M 4N 4735 Oh ZFUE S ik CSTL (145 B 4l At 457015 S 4 Ae T i 52, Bl 5
CST1 %S AWM. TR H IGE R EHENE . P ROS FR R X[45]. iXLest BRoR CSTL RS YRR
LS B A A AR, OB AR LR IR AT i 24 I TR M R R R

4.3. CST1 fEZFSHIFEPHRIZIE. DhEERIGKRENX

BE: CST1 /2 B i 27K 11 Y Cystatin 2 —. Choi 25 & Bl B i 414 K 4i il &2+ CST1
mMRNA & A B & T E, o RIE CSTL g gk 4 s sE H 40| Cathepsin v PE[32]. HLHIHFFE R CST1
B T MRETASNNHEES S5 B AL, I Wt 8 55 558 40 i T A2 1R 28 [38] [46]. HcHTiT
4R~ CSTL 1E B R it e . ik CSTL @i 45 & Bt kit EAL Il 4 (GPX4)FF55adE 2
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12 &M OTUBL, il GPX4 F#fiE, BRI UL S ABRAET KT, (it B 57 - (AR A5 AL (EMT) Bz ab %
Fo[46]. HAEFE M B s MR APE K CSTL Fhm, S5ARTEMSIAHG, $E8 CSTL A K IRz 1
PRVBAR BT S1[46].

45 EH W (CRC): Kim 8 RBLSE w2149 CSTL m3Rik, FFi@id# Al Cystatin C X} Cathepsin B [
PO, HE5E T AR 2R A PN AL BE J1[39]. Yoneda 25 U4 E CSTL A CRC BRI bRic[33]; B
Ji Li M5 T CST1 MSCTiR AL MR, HoR CST1 Mk i B AT R EMK, & CRC BEAR
Tia ST R 2R 2 —[34] [37]. fEAL I |, CRC W kA 42 % 404K . qPCR AIMLIE ELISA ¥t CST1.
ZERRW] CSTL HARmKBIETURTUGA R, MiE I8 — @ 2 Wi 71[33] [34] [39]

e/ i (NSCLC): Cao “54iE CSTL e A 4ih B3 i, HERIESREELR. B
KBRS TIA S, A RIS o XK R K [35] . FEIMLE AR e, Lai 2R B NSCLC Hg il
i CST1 W T RYEMGZS AR, 48 SUAts B — e e Wril, [F M CST1 KK &
HAAFRE F[43]. XL BHOR CSTL Al il (et EMT 52N o8 tiOA S5 ST LA 2 7] DX 3 it it g

JH- 4 ffa s (HCC): Cui %M %2H] CST1 7E HCC MiRg 2H AN ML 3 B BTt s, kil 5 s iR
W3 7 B B TR O AR AR O, SRR TS B ZE[36] . MR AP IhAESEEG BRI IA CSTL Al ik HCC 41 3t 5E
LR, R CSTL I 2 bl 44 A1 i a £E K [36] -

FLIE: Dai R CSTL EFAMm AL mRik, MBI VIS, CSTL &
FKIEVRBEHEHGAR[37]. Liu Zdk— B UEsE CST1 i@ A5 ERa/PISK/IAKT IE [ B¥A A2 3 ER FH %
FLUIRI 2 M B TE AN Gu/S JA IR G4, 48R 1 HLAE N 43 Wb JE % b i)/ LI [40]

A BRIR YN I (ESCC): 7E ESCC w1, IMiE CST1 &35 T HK Pl i 5 25 . Wang 5% F AL 2%
RIGVFFESLINE CSTL f4ll, BT ESCC HIFRHISH, 51k Suhs EWmes N w18 s U Pi %%
FE 2 HL AFI FRIGHIE T I3 CSTL M2 W AT E f{E, H AUC 29 0.78, AJ5 1~2 Ji IfiF CSTL AKFHEA
AT MR, HEARRT CSTL K RMALIA R 15 K 2 [42] [43].

gE b, BRANBIBRAN, KREHESLAR R CSTL BIRIUNALIRIEUNE @RS, J+5EIZ B
1) B E TG # VAR [32]-[37] [39]-[43] o IXELHEHEBLE T4 CSTL N EA “IKEh - A5&” XEWE 157
T T il o

4.4. CST1 RiKEEMLE

CST1 {5 # FURVET 2 )2 s k. #38KF F, 30 B PR3 K1 HOXC10 nJ ki
CST1, FH¥uE Wnt/g-catenin il B 3T #412 28[46]; 7E CRC H1, let-7d/CST1/p65 flifl i 1 my 142 41 fu 3t
FARIIEE S, $278 miRNA 2 CSTL i % W 2% [f) #2140 R [38] [46]. FRMEAL 7T, AT DNA
B AN G T T TSCIRAS 52 CSTL A a7 1% 1, (H AN v 75 [ B [31] [38] . Uk41, 7E ESCC H A I
MiR-942-5p A EL#4L ] CST1 mRNA FEHHIHRE, PRI %R 226870, Uil CSTL £EHE L8R
52 miRNA i i#s[42]. BRI S, CSTL 4T “#3[HF - RAEL-mIRNA-E A EEM 4~ (195810
R BEZ 20 RS 5 e, OB Cathepsin i 14 DL & ROS/RSET . EMT S538 #5212 e it g [31]
[39] [46].

5. CST1 FERBRFEFHIAFRER S B EHH
5.1. {HARIKHHE B SIS FRIRTRH) X B

58, 4EpESCH KEIEEMEL, CST1 fEF R (E B8R S IE, PDAC)H T RA
fR. AR TAEEERE Jiang 55[47], W@ RIERE M R CSTL /£ PDAC AR B3E i,
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HAEZE LN 2 FIHTS; gPCR. Western blot A6 2H A AEAM A FEA HIRIUE | PDAC ZHZ1 CST1 (155
Fik, Yett R CSTL F2 @ A T WA 40 M o3 S AR B, T 40T 1E 5 AR 2 SRR IR ARAK[47] . ThRESEEG 77
M, MmUEEREEANE RPN CSTL r R E RIS MG 75 S EHE R, FRE/N R R AR A AR AL
PR AR [47]. R, CST1 UUBRFEREHGFEAH S H H PCNA. Cyclin D1 RN, #&7x CST1 7E /i 4
A R0 G AE I [38] [47]. R B FURTEA ST CSTL Rk 5K A 8%, M RILESH)
KZ,ABG5E 2 MUESEHEN, CST1 ££ PDAC H [FIFF n] GE-15 B i 4= 28 14 R B 22 93 J A 5 [32]-[37] [39] [47]
[48].

5.2. HRARIESIEEERAEENS

LA M T, AN CSTL 78 gl vh T BRIl i DU R LS AHE/E T . 58 Cathepsin /i3 285 %
fifts WO PIBKIAKT SR A Al . ik EMT FHOCHERIRIE, DUKFRK ROS FH SR FNERAE T U1 45
[29] [39] [46] [47]. 5 EaRiMitI 2, EIRHL 2 B ARLE R o B, H AT CH PISKIAKT AHZKIIE
ook A — R FE[47]5 Fofd eI 32 BEYE T 5 R 2R Lk K CSTL 7R ARG 45 L PE/E ] . PDAC LLE %
U 18] 51 2 B (Desmoplasia) 9 5€ HRFAE, i -5 378 BH B R VT AR T 3 S50 0A) T R T vy o AL A S S R 2
PR, MTIAE “ R Tl - H0HIF) 7 PLE T ECM HIE, (2RI T8 T A S CAF B0 4% 38 B v M X [5]
[6] [49]. fEMTTH T, CSTLEREARGHMHIFIHALRIE M “HMRIEI” , IRy W o] REHR T
%} Cathepsins i & FIiEFPE . HIAMBRE 2L, PAR 5 HAh Cystatins (41 CST3){E [A]l— &4 s S HESL N A H.
fE. EAWFFREYE, CSTL aJ#EmE sk Cathepsin B (75 %G 4, F#HI55 CST3 X} Cathepsin B [#0H], 25
BT AR SR EAARRR I R KR “RIZE” [39]. HE T3 AR IR IRA LAt . 78 S (B B IR E 5
P AN IEA7 1) PDAC 135, CST1-Cathepsin B Hlif¥ifi#% nl fie {2 2t 5L B/ECM 5%, H5 MMPs £H
RIS NI AR TR, 3E— PO R E A4S, AR I8 B CAR 23 btk (i S /325 W IR R AH DG I i) 5
ECM Z5& K F BRI T, IRIEE 200 o e 40 Hi i 5 25 T ik PE (5] [49].  #UUS 4:7E PDAC 4H43(& ]
JR X)) SR FH 23 [ i s LR L HIE ], JE45 4 Cathepsin B 5 MMP &L J2 CAF TEREFRICIT &2 2 5%
E, PAX Ay “PMysdi izl ” &5 “amakal” wRME S EA R 47 8 i AR XS TTBR[50]. w4 i i o
R PR R N A1 SR B0 1 — DR S

53. RREMREZEASRE

58, W, i FFEEAEEL, CSTL 72 BRI AA 2 W38 25 s 1) S Z A0t J e 28 25 (1 R AR I
TEEETE, BTSRRI “CSTL AR R4 CAL19-9 FA AN L7 LUK “RETS T Bh A Wil 7 £54% 00 1) FL
2) MIGHEFE VAl CSTL 7E O~ JHER GG M R e = fes N HEh IR XA B 3) B PIBK/AKT g 4h, =
KT CSTL s EMT. BRAET:. S5 7 IR AN AL 4) SbEET ROC Hh 42 dise
P . AR . Sha& M R TS 20 SRR . BRI S, DU 2 42 i S a7t 1 2
RAEILH R, ctDNA, miRNA. AR FISMB AR 734, CSTL MARYE 78 7 I NFEG AT HESE, 1 S
o LA FE R R A 2 B A RN R IR 55 5] -

6. RRE

Hesh CSTL HFIENE L, B iRG Tl w5k, RMsikbrEtb: NTE ELISA. LR
V-G R G— U RS HAE, 1A R AT et [41]-[43] [52]. AR BT TR &5 —AF
AP EPUBER R A E B O T2 VA LR /S T4 PRAF IS SR M, IR B R A%
K G EEHAHE LK RSB IR 2 [53]. 4T CST1 4 14 kDa, HAE M ke v, S st niE
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FE G a & LB & HHRBCE M Z RS EHE, IR RIAE R LA G - XTI ZE e 4h, I RPPAS A2
AR B BB (W = IR URER) B AR AE 5 [53] . Cystatin C (CST3)K 5 GFR &2 FAH 5K
FIF eGFR i & CKD R JZ, R T2 WA SR A 0 I /K7 AT el 5 /N ekt B8 ) B35 W8 .
B 5 CST3“MHE 4L PRI AN, CSTL A A 4URE 5Pk H T 7E IR/ 2 RS B, (H A H f E,
&3 CKD. & B i s M ohfe S mt, CSTL Jhrl A I B BE BR ik 3e, MM ZERUR TG )
SR Z4[53] [54]. Ja SR @ BRI UILET . CST3 55 eGFR, JFESi it it T/ 2 SARIE; 4
BN AT AENZHBY B HERR B FE CKD JF T R BURIE AT, DASE R SEHLX 7 “IIgiAH G T 7 5 “IE bR s
SEEMETE R 7 [54]0 HIR, 2O KEEARIGIE: AR THRTHETE 2 F08F 78 RV CSTL 2
i JE AN AR, G B o BRI A fE AR5, TR, SRS K CST1 534, &
2 AU S st il B 45 A, BRI SR o T8, SR R B R I Ok, A
Bl TR A 55 HAE I Mg AR M 46 vh i 3 B [31] [51]. B, SIUE MR EMMSAG RIS T2t CST1
L CA19-9. CEA. CtDNA BFAG A FARFERE A A5, FAALAR % I RIS ORI TS 3000, AT B2 1y 7 3 0
BRI BE (2L AE[51] -

7. B&E

Cystatin SN (CST1)2 Il 2} Cystatin Z % HAARERNER 73 B 73, AR RAE 2 Pl AL RGEMR
B UE S SRR R MR i e, HoAT AR e AR AE T i, e DhREIR B AN ]kl bm S0 @ A . 7R
fges i RS AR A R, (HO SR CSTL AL RiA KA o 454 FL o Wi R s iR o o
SE R TGN GG, CSTL A5 2 oA I F 2 W 0 LIS VP A (08 B AR 0 B . AR SCRGEmi . 1 AR
FEMIEIRBRAER . AEVIbR S SR Cystatin KRS MBI R, HEA MR 7 CSTL MAEY TR & H
TEJRE R R I U, BRI CSTL AT IR 2 Wy 20 BHVPAS . 7 280 RN 10 5 40 5 g 3
WAL, IR S B bR EYA N AT SRR ST 17, DA A JE ST F R ARG PR 36 1IE B2 1t
SRR TR AR R S

B
BT R A AR P 4 T 30
B M
ARSCTCAH KT ZE M5 o
EHEIWMB
IR AR 2258 — I 8 B2 B T H (yn11T2021004).
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