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19 1.10(0.59, 2. 14) ng/mL( P <0.01) , 327~ Capthesin B 5 A0, TAHEEE (ROC) f£: K AL (AUC) Ny
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Expression of cathepsin B and its clinical significance in tissues
and serum of nasopharyngeal carcinoma
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Abstract: Objective The study investigates the feasibility of Capthesin B as a marker for evaluating the therapeutic
efficiency of nasopharyngeal carcinoma (NPC) patients through detecting the expression of Capthesin B in NPC tissues and
serum. Methods The tumor and adjacent normal tissue samples from 50 NPC patients were obtained through biopsy.
Immunohistochemistry (THC) was used to detect the expression of Capthesin B in the tissues of these samples, which were
collected in Changsha Jinyu Medical Laboratory Center from August 2019 to February 2020. Serum samples from 40 healthy
subjects and from 106 patients with NPC before and after treatment were collected in Hunan Cancer Hospital from July 2019 to
March 2020. Capthesin B in the serum was detected by ELISA | and the serum concentrations of Capthesin B among the three
groups were compared and analyzed. Results IHC results showed that the positive rate of Capthesin B in NPC tissues was
significantly higher than that in adjacent tissues (P <0.01). ELISA data showed that the serum level of Capthesin B in
nasopharyngeal carcinoma patients 1.23 (0.64, 2.27) ng/mL was significantly higher than that in healthy subjects (0.98 =+
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0.49) ng/mL (P <0.01). The serum Capthesin B of NPC patients after treatment 0. 69 (0.39, 1.42) ng/ml was
significantly lower than that before treatment 1.23 (0.64, 2.27) ng/mL (P <0.001). The area under the ROC curve
(AUC) was 0.670 (P <0.05), which suggested that Capthesin B may be used as a reference for predicting the therapeutic
efficiency of NPC. The serum Capthesin B of TNM stage IIT,IV NPC patients (2.09 + 1.50) ng/mL was significantly higher
than that of TNM stage I.II NPC patients 1. 14 (0.60, 2.12) ng/mL, which indicated that Capthesin B was significantly
correlated with TNM stage (P <0.05). Serum Capthesin B in the metastatic group (2.63 = 1.67)ng/mL was remarkably

higher than that in the non-metastatic group 1.10 (0.59,2.14) ng/mL (P <0.01), which suggested that serum Capthesin B

may be used as a biomarker for predicting NPC metastasis. Conclusion The level of Capthesin B expression in NPC tissues

and in NPC serum were significantly increased, but decreased after treatment of NPC, which suggested that Capthesin B is

closely related to NPC development. Capthesin B was positively correlated with lymph node metastasis and TNM stage,

which suggested that Capthesin B could be used as a biomarker for evaluating NPC prognosis.

Keywords ; Nasopharyngeal carcinoma; Capthesin B; Biomarker; Prognosis

Lo W g 2 ] 5 B e I X — o L Sk
HUBTEMR , FR IR T S - R A, FRIE R R
MUK 2R3 ) P A R e R RS R,
LRI 0 &AM S EBV Ji5 5 ( Epstein-Barr virus,
EBV) J&G¢ Ak~ B0 ) A PR 58 B 8 A G, T H. 5 4k
R A PR G AR DA O o AT I A B
S MR s BT 5 O R R 22 S 3545 B IRk e K
TRIRAEVE o L Kb % s 78 42 28 s o WA 45
23 B RARAE , W2 BB IRI T TN R
RIFMMMEEN RS,

HAEE M (Capthesins ) & — I MR LA
PR ZUE F M, 45 11 DFI RO ( Cathepsin B (C
F AR i3 S i il 1A 2 22 1 8 P T Ak B I I 5
W, 7 A 0 P PR R R E T T & I AR
Capthesin B J& Capthesins ZZ % i) 58 %2 i 51 , 75 4 1
PRGBS & 45 G BEAE o Capthesin B LA 32 %%
A BRI T2 R SR A K DA T2 F3
T FARLE 3 MRS . HFFE KB, Capthesin
B g B DR 2 Ry b g 40 i 3R i, ) A
MCF10AneoT FL i Ji 1 % 41 2™ . B16 4 3% 9% 4
g7 HCT 116 25720 . Capthesin B 5 il
N R A I S D RAR Y R BE S 5 e L T
Pl 8 24 LS P Bk o T g8 0 B T 3 3o REE 3G L £
YL 75 S WA S AT P Capthesin B

Il PRAFSE A B Capthesin B 15 2 Fiig AL b i 5%
kL FL R A b RS AR L
S Om RS R e A
Capthesin B 38 i 18 7 40 g 734 R A e A= <L A
W AT GRS AR 2 A AR B AR APk BT (ECM)
AN R R S RN, 2 R I R R
Capthesin B i 3 ik 5 BRI ) (222 MR A7 56
HARVT Capthesin B J2& 15 A] LIAE Sy S W6 16 7 1l f5

(5, AT K T 08 £ 0
HIMIEFRAS ) Capthesin B ¥, [8] Bf S 4G 0 1 B4

FRLEURRES51E 3 414U Capthesin B 3635, 45 4

& RBEEL 53 M Capthesin B 5 S0 K A= & Ji& IRYT
PSR AR
1 #R57EZ%
L1 R ATk
Capthesin B $i {4 (12216-1-AP) Ity B 2 = /&
AW HARA PR 7], Capthesin B Bk 65 W i 1056
(ELISA) izt % & ( CSTB , CSB-FE13450h ) Ity [ 2 7 16
FAY TRA R W), e H2UE 2 Y 6, (THC) i
& SP Rabbit & Mouse HRP Kit( CW2069 ) Ity 5 dt
R AE YRR BRA ]
1.2 SRR B s S n A

WA D 4 B 2 A g o 2019 4F 8 A —
2020 42 J1 50 5] L5 W g DR B 9 5 E 20 2 AR
A A BBE Y 2N B 2 R B, o 5
334, 2 17 s AR 29 ~ 76 X, AL AR IR
43.5 % AR AW 27 4, b o AR BE 19 B, o)
TR 4 1) SO G577 7 i, WSO 90 e A e g
P Bef gk 2019 4 7 H—2020 4 3 ] 106 {55 34
S N S B E IR TR BT A IS AR AR S
Il RTERL, G454 0% 1) \EBVCA-IgG \EBVEA-IgA
FITNM J3301 55, 106 f3i] 52 W5 58 2 83 o1, %2
23 {5 4R 27 ~78 & SEEAERR (50.8 + 12.1) %
SFEIRITI ] 1.00(0.70, 3.00) A A Rk i
96 5], th oA 8 191, i o3 AL BRIR 2 1] 5 S 1 &5
B 16 {91, [RIHAUSCER 40 5l {d ARG, 2 1) LY s A
Rl R BERE, o 55 22 ], 4 18 {5 4R i 25 ~
68 % W AE I Ky 42 %, ABEIE 4 W e 44 g =

-+ 566 -



R A5 A GUR ARG B 75 G AL L ZURILIL I v 23 B I PR T 3

Befe R Zs b1 2 PFA .
1.3 Capthesin B THC 434

HRAE R & O #RAE UL 45 2847 Capthesin B THC
GyHTe BRI e L K PR PVE & TR
PEBEKG 5 1 —470 ( Ab-cathepsin B) 55 Jil —Hi
H;DAB B0 JR AR R & Yy s PBS 3R i ; b M R
A B ABELEE o A0 HAZ A JoT G ( 5  (A BR R v
O (HEEN AR E) AR 2 T, R
JE DGR - E R R DR - BE = 2P0L%
JZ(10D) /LB IR (Area) ]

1.4 BREHLA ARG LG (HE)

e ARG O AT S 22 HE e [
D) O 20K, TR AR R Gl g o, PBS IR ik, B
LYY, CWE(95% ~100% ) fiE 7K, — H ZRIR 3,
2 0 R I E R, ARG ILEE
1.5 ELISA

ELISA J7 A5 I 53 W65 1ML Capthesin B, H{K
s ELISA 15808 & B AR U B EAT o R n HE A
VO R, B L 20 S A v it BRI A A 3T C IR A
30 min, PR BALINBRAR o 10 Y bR 10 ) AR
100 L, 37°C & 30 min; VARG I P 4 1
90 pL,37C 2 4 20 min; L% (R (LR 5
FEEARANTE 450 m I KA 0 45 LAY D6 % 2 (0D
{ED) o M HEbRAE S RO S OD ISRl £k, 11
REAYR R, BT BE SR AR E BUE L
1.6 it w4t

X H SPSS 21. 0 # GraphPad Prism 7.0 % {4
TGt20r 0. FF A IERS M EE « + s iR
At B 3 AT I 0 s A IR 2 23 A B T Hh A8
(_Epusrfid, Fsrfig) [Q,(Q,,Qy) ik L &
A A E Ol o 40 1A] 22 532K i Mann-Whitney U £ 5
HATGE AR o DATR AL B i HE AR 09 I SR, i
1132180 TAEFFE (ROC) fh & 70#r. LA P <0.05
hESRAGE .

2 HR
2.1 A5 Capthesin B 34

THC Z5 5L 7R , S 414U rh Capthesin B A
W] TS IR R 4 4U(P <0.001) , TNM 431
S WLV 1 RIS A 2000 L 45 8% 5 ik s 4 21
1 Capthesin B [H MR B B & F TNM 43 4 1,
T @A Sk 455 7% % (P <0.05) , KA
PER AERY B FEZH U Capthesin B HMEA LLETC

GiitrZ5(P>0.05) , WK1 .3 1,

1 SL 414! Capthesin B [R5

I RFFAE A ST [Q,(Q,,0Q;) ]
e R4S b 5%  Capthesin B (10D/Area) P
P51
33 0.033(0.019, 0.074) >0.05
s 17 0.056(0.025, 0.088)
()
<40 21 0.026(0.009, 0.070) >0.05
=40 29 0.041(0.029, 0.080)
TNM 4338
1.1 11 0.009(0.007, 0.080) <0.05
[1TNAY 39 0.041(0.028, 0.078)
I RERE
LR (1 0 46 0.040(0.025, 0.081) <0.05
w5k 4 0.008(0.006, 0.020)
FM LB
R(x+s) 7 1.102 +0. 044 <0.01
& 43 0.033(0.018, 0.063)
2.2 SWRYEEE NG Capthesin B A

ELISA £ 106 1] 55 987 28 & Va7 il 5 M fde B
PRKLZ I Capthesin B ¥REE , 453 W, S Mg A
FURITHT ML Capthesin B ¥ 3 W] I w85 T R (A
2H(P<0.05),3697 1.00(0.70, 3.00) /A5 L&
Capthesin B ¥ fiF i &AL (P <0.001) , 3497 )5 &K
R AR AR A Z W E %R (P>
0.05), %2 . K2,

R2EFRARKLZ S SR B E BT HTS MY Capthesin B
Xt AT [ng/mL,Qz<Ql’Q3)]

gl % Capthesin B P
BRI AL 106
RITHT 1.23(0.64, 2.27) <0.05*
WA 0.69(0.39, 1.42)
TR (v £5) 40 0.98 +0.49 >0.05"*

T PO S SR R E IR TR LA ™ 7 P O iR S G
Mo B IR T e LA

2.3 LA E MG Capthesin B 55 5 i (2
Il RAFAE P 56 R

3 A T SR T A A BEARRAE , A0
FE WA M 5. EBVCA-IeG . EBVEA-IgA FiI TNM 43
W SRR Capthesin B YR FE AR IS 4 31
TCWFEAHKAE(P >0.05) , TNM 381 T IV 1 2 Ay
B 255 R% | P AR S W SR LS Capthesin
BYRJE R E ST L EHR 455475 o e
(P<0.05), EBVCA-IgG ,EBVEA-IgA [H 4 B & 11
1.7 Capthesin B ¥ & & EAX T A E (P <0.05)

- 567 -



o [ - G A TR AR A 3

52 %

— 44 o

T 0.15 3

< £ 4

a 53

0 0.10 = ns

o < 21 |
£ 0.05 4 T
%] : N

e T 8

-5'_ ©

& 0.004 T . o

© BRBALR WEEEAR 1b 0-

B 1 B Z Capthesin B 35K

La: THC i 8000 955 2 2 K g 5%
W 2L 25 B Ji 5 1F 3 441 Capthesin B i’%ﬁi%iﬁ’*ﬁ( “* P <0.001)
AR ZH B LS Capthesin B ¥R JEHORE (" P <0.05; "

BITET ETE BRERA

21 Capthesin B &35  (THC x400); 1b
. 2 ELISA S50 kil S 0898 8 5 VA 77 A S S A bR

*P< 0.001;"P>0.05)

3 LMD M Capthesin B e -5 1 A AR Y

ARSI [ng/mL,Q,(Q,,Q5) ]
Il RAE b % Capthesin B p
PEH
5 83 1.19(0.60, 2.27) >0.05
& 23 1.70(0.66, 2.20)
AR (%)
<40 24 1.68(0.62,2.20) >0.05
=40 82 1.20(0.64, 2.28)
TNM 434
1.1 21 1.14(0.60, 2.12) <0.05
ML IV(X £5s) 85  2.09 £1.50
NS
J(x+s) 16 2.63+1.67 <0.01
% 90  1.10(0.59, 2.14)
AR
g4k 104 1.24(0.68, 2.27)
A ACED) 2 0.40 £0.06 <0.05
EBVCA-IgG
P 39 0.80(0.54, 1.43) <0.05
B 1 67  1.58(0.93,2.29)
EBVEA-IgA
BHE 36 0.60(0.46, 1.19) <0.001
B 70 1.71(1.03, 2.72)
2.4 0 T

HeT B B F IR YT RIS IMYE Capthesin B 7K
- ROC HH%%TEF‘(AUC) 3 0.670( P <0.001),
I3 Capthesin B ¥ 1l HH{E 4 0. 437 ng/mL, fJek

P4 90. 6% , i 5+

MR 32.1% , 3278 13 Capthesin

B Al A G i £ B IR BUR IS s, ULIEL 3

JVE WA T RORA T R s

’5 ﬁzélz

AP 10 ARAEAPRA T R HI PR 1R
oy SRS R BN AR, P2 RS i
fxﬁl%&&f& B AT T A 4R AU R 57 Y

PR

T?‘l“ u[ﬂ E%@?ﬁ(m]&rﬂil?{ﬁ o

ROC 2
1.0 he .
//
0.8 )
A
0.6- Z
=i
R
)3
0.4
0.2
AUC:0.670 P=0.000
ook 95%ClI: (0.598, 0.742)

00 02 04 06 08 10
T4 B

3 ROC #&r#r

Capthesin B 752 \ S 259235 , 941
T R N R 227 ) A | R = Capthesin B & &
HYAS A AN AT - F5000 b 9 2 e B S, ik a] T
PRI RCR o Capthesin B A1y — R 7 B4 1. 75 2
HAEYIAR Y, 76 2 T vk b g vhopl k52 5 oy
RPEFEREA P 6] LR BET AR, A BFST & B
S P UMK L 25 55 B 24 Capthesin B /KB 2 5 T
TR, IX 8047 Capthesin B 55 S WA 4 7% %
YIAHK , Capthesin B AJ B2 5 Ay S5 I 98 76 B8 %) T30 45
Pro ASWETE H B Wi 9 S0 3 R R A b m 3R A 1
Capthesin B 27~ Capthesin B 5 20 & 4 & B 4%
YIAHSG . HIIE R B Capthesin B A 38 i J5 3l 4
AR B W R EBUR VR T . ARSI s R
7~ EBVCA-IgG , EBVEA-IgA FH 1 #3519 IfiL 7 Cap-
thesin B ¥ FEH I, EBVCA-IgG .EBVEA-IgA B &
FILYE Capthesin B ¥ FEHE &), il g5 Capthesin B
Ja shAn PR g vE B W, BE D & EBV 05 805 3 A
FU0 L BEFTF W, M 5 ¥ Capthesin B 1] i 3%
F%ﬁ%f%%S AR, H FTBOR B2 g R
FPT LT A 2 A e B2 %) 722 A T A 4080 e e i T sl
PEMEASST 2 o ASBFFE I T 88 98 SR AT

BIAINGYT S5 ALY Capthesin B ¥ B2, 45 R LW, &

- 568 -



R A5 A GUR ARG B 75 G AL L ZURILIL I v 23 B I PR T 3

%5 19

M8 35 1L 7% Capthesin B ¥ 8 5 (R 6 20 AH Eb
AT AT A B L Capthesin B ¥ FE i 2%
TR I R A AT B, 135 Capthesin B ¥ i 55 5 0
I TNM 43 30 K 43 A0 2 2 25 VD AH o6, 7R A I 7
Capthesin B & & W] /E by 5 W38 ¥4 97 T 19 2 %5 45

bro

BAYT G UK LG Capthesin B i 25 FEAI%,

i FRTA, i B & Capthesin B /5 ik, ﬁ

I]E nn

IRELZEEE 72 ¥ Capthesin B %?%%%éﬂ,ﬁgm
Capthesin B 25 L WAYE K A K , Wl A S WA i ¥
Jr UG B H G5

Sk :

[10]

[11]

[12]

[13]

Tsang CM, Lui VWY, Bruce JP, et al. Translational genomics of
nasopharyngeal cancer[ J]. Semin Cancer Biol,2020,61 .84 —100.
Simons MJ. Nasopharyngeal carcinoma as a paradigm of cancer ge-
netics[ J]. Chin J Cancer,2011,30(2) ;79 - 84.

Xu T, Su B, Huang P, et al. Novel biomarkers of nasopharyngeal
carcinoma metastasis risk identified by reverse phase protein array
based tumor profiling with consideration of plasma Epstein-Barr vi-
rus DNA load[ J]. Proteomics Clin Appl,2017,11(5 -6).
Mijanovic O, Brankovic A, Panin AN, Cathepsin B: A
sellsword of cancer progression[J]. Cancer Lett,2019,449.207 —214.
Baici A, Muntener K, Willimann A,

et al.

et al. Regulation of human
cathepsin B by alternative mRNA splicing: homeostasis, fatal er-
rors and cell death[ J]. Biol Chem,2006,387(8) :1017 —1021.
Mullins SR, Sameni M, Blum G, et al. Three-dimensional cul-
tures modeling premalignant progression of human breast epithelial
cells; role of cysteine cathepsins[ J]. Biol Chem,2012,393(12) .
1405 - 1416.

Moin K, Cao L, Day NA, et al. Tumor cell membrane cathepsin
B[J]. Biol Chem,1998,379(8 -9) :1093 - 1099.
Szezuka I, Wisniewski J, Kustrzeba-Wojcicka I, et al. The effect
of 3-bromopyruvate on the properties of cathepsin B in the aspect of
metastatic potential of colon cancer cells[ J]. Adv Clin Exp Med,
2020,29(8) :949 -957.

Yang KM, Bae E, Ahn SG, et al. Co-chaperone BAG2 deter-
mines the pro-oncogenic role of cathepsin B in triple-negative
breast cancer cells[ J]. Cell Rep,2017,21(10) :2952 —2964.
Peintner L., Venkatraman A, Waeldin A, et al. Loss of PKD1/
polycystin-1 impairs lysosomal activity in a CAPN ( calpain ) -de-
pendent manner[ J]. Autophagy,2020.1 —17.

Wang Z, Zhang RX, Zhang T, et al. In situ proapoptotic peptide-
generating rapeseed protein-based nanocomplexes synergize chemo-
therapy for cathepsin-B overexpressing breast cancer[ J]. ACS Ap-
pl Mater Interfaces,2018,10(48) :41056 —41069.

Sapili H, Ho CS, Malagobadan S, et al. Geranylated 4-phenyl-
coumarins extracted from Mesua elegans induced caspase-inde-
pendent cell death in prostate cancer cell lines through calpain-2
and cathepsin B[ J]. Sci Rep,2020,10(1) :986.

Chen MK, Su SC, Lin CW, et al. Cathepsin B SNPs elevate the

pathological development of oral cancer and raise the susceptibility

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

to carcinogen-mediated oral cancer[ J].
(12) .1861 —1868.
Glogowska A, Kunanuvat U, Stetefeld J, et al. Clq-tumour necro-

Hum Genet, 2012, 131

sis factor-related protein 8 (CTRP8) is a novel interaction partner
of relaxin receptor RXFP1 in human brain cancer cells[ J]. J
Pathol ,2013,231(4) :466 —479.

Ruan J, Zheng H, Rong X, et al. Over-expression of cathepsin B
in hepatocellular carcinomas predicts poor prognosis of HCC pa-
Mol Cancer,2016,15:17.

Tan G, Liu Q, Tang X, et al. Diagnostic values of serum cathep-
BMC

tients[ J ].

sin B and D in patients with nasopharyngeal carcinomal J].
Cancer,2016,16.:241.

Gong F, Peng X, Luo C, et al.
nostic and therapeutic marker for human lung squamous cell carci-
Mol Cancer,2013,12(1) :125.

Aggarwal N, Sloane BF. Cathepsin B: multiple roles in cancer
[J]. Proteomics Clin Appl,2014,8(5 -6) :427 —437.

LiY, LuJ, Peng Z,
AGR2 is involved in metastasis of nasopharyngeal carcinomal J].
PLoS One,2014,9(4) :e92081.

Hui EP, Li WF, Ma BB, et al. Integrating postradiotherapy plas-

Cathepsin B as a potential prog-

nomal J].

et al. N, N’ -dinitrosopiperazine-mediated

ma Epstein-Barr virus DNA and TNM stage for risk stratification of
nasopharyngeal carcinoma to adjuvant therapy [ J]. Ann Oncol,
2020,31(6) :769 —779.

Aka JA, Lin SX. Comparison of functional proteomic analyses of
human breast cancer cell lines T47D and MCF7[J]. PLoS One,
2012,7(2) :€31532.

Li H, Xie L, Chen L, et al. Genomic, epigenomic, and immune
subtype analysis of CTSL/B and SARS-CoV-2 receptor ACE2 in
pan-cancer[ J]. Aging (Albany NY) ,2020,12(22) :22370 —22389.
Kryczka J, Papiewska-Pajak I, Kowalska MA, et al. Cathepsin B is
upregulated and mediates ECM degradation in colon adenocarcinoma
Cells,2019,8(3) :203.
Tummalapalli P, Spomar D, Gondi CS, et al. RNAi-mediated ab-

rogation of cathepsin B and MMP-9 gene expression in a malignant

HT29 cells overexpressing snail[ J].

meningioma cell line leads to decreased tumor growth, invasion
and angiogenesis[ J]. Int J Oncol,2007,31(5) :1039 - 1050.
Withana NP, Blum G, Sameni M,
limits bone metastasis in breast cancer[ J]. Cancer Res,2012,72
(5):1199 - 1209.

Persaud AK, Nair S, Rahman MF, et al.
transport of bile acids alleviates ER stress in mouse hematopoietic
precursors J]. Nat Commun,2021,12(1) ;1248.
Duran-Guell M, Flores-Costa R, Casulleras M, et al.

et al. Cathepsin B inhibition

Facilitative lysosomal

Albumin

protects the liver from tumor necrosis factor alpha-induced immu-

FASEB J,2021,35(2) :€21365.
(Wcks H 449:2021 - 03 -30)

nopathology[ J ].

35| AR IR, i, BRI, 45 LAV A B 7RSI

HALUHNNE R 8 B I R B SCLT ]

] B o VOR W 5 Sh ok

Z&i,2021,27(5) ;565 - 569. DOI:10. 11798/j. issn. 1007 — 1520.
202121110
Cite this article as: TAN Yuan, WANG Jing, JIA Qunying, et al. Ex-

pression of cathepsin B and its clinical significance in tissues and ser-

um of nasopharyngeal carcinoma|[]J].

Chin J Otorhinolaryngol Skull

Base Surg, 2021,27(5) :565 - 569. DOI:10. 11798/j. issn. 1007 -
1520.202121110

-+ 569 -





