Advances in Clinical Medicine Ifi/REE2£3E/®, 2026, 16(3), 2681-2691 Hans XM
Published Online March 2026 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1631068

KLK5#% FRBRfE PR RIE R XS

AR, Ga%l, B B2, AREY

TS ROk R B, A Bk
A S EA XN R R GE AR b FFORBRAN B, IS PRI R

Weks H . 20264F2H11H; FHER: 20264F3H4H; KA AHM: 20264F3H17H

R

H#: HITKLKS (kallikrein like gene 2)7E BUIR B (Thyroid Cancer, TC)H BIRERHE R K 5T 1
KER. ik WEE20234E9H £2024F9H WEH BB X A RERIOFEESZF RN B RIRE 855
W RS E R HSRA . R B 41 S0 ST B IR B 4 41 O 5% 1E % L 4L R KLKS B R IA 1S
R LI PRI BEAHE 2 (B R R ; RAITCGA. UCSC Xena. TNMPlot. GEPIA. TISIDBZAIE¥IEEE,
SWTKLKSRIE . RS £FTERAEMIAERIRR . 437 SRHANE R BRKLKSE FIRBE
BHAREETESEFHS, ZRE4HTFEEX(P<0.05). FAR, WEERE > 1 canFRBEREZR
KLKS[HMREERHTHER <1 canBH(P<0.05). EHELHEBTH, AMEEEBKEE, HKLKS
FHMREERTEREEEBNES, ZRELRITFER N (P<0.05). Bl TCGAREE EHH R BKLKS &
Z L SARTEHR(P < 0.05). FEM2E4IM. ERMMIEMR, 5CD8+THM. 3K40H MM
K(P<0.05). &it: KLKSEFRBBHRERE, F5HESRAKAEMIAEF TR, FEBRAFR
BT B TE S TR BRI T RE A .

e 4
KLK5, FUREE, U, RB4H, Ridt

Expression and Clinical Relevance of
KLKS in Thyroid Cancer

Jiahui Gu?, Yunfeng Bai?, La Ta2, Xiaohui Shiz*

!Baotou Medical College, Inner Mongolia University of Science and Technology, Baotou Inner Mongolia
’Department of Thyroid Tumor Surgery, Tumor Center of Inner Mongolia Autonomous Region People’s
Hospital, Hohhot Inner Mongolia

Received: February 11, 2026; accepted: March 4, 2026; published: March 17, 2026

EIREE

ESI M BUER, Ang, B MR, KLKS 7E RIS T IR IE RARRAE BT 0] PR EE 7, 2026, 16(3):
2681-2691. DOI: 10.12677/acm.2026.1631068


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.1631068
https://doi.org/10.12677/acm.2026.1631068
https://www.hanspub.org/

LR 55

Abstract

Objective: To delineate the expression profile of kallikrein-like peptidase 5 (KLK5) in thyroid can-
cer (TC) and to evaluate its prognostic significance. Methods: Ninety paired TC and adjacent normal
tissue samples collected between September 2023 and September 2024 at the Inner Mongolia Au-
tonomous Region People’s Hospital were analyzed by immunohistochemistry (IHC) for KLKS5 ex-
pression and its association with clinicopathological parameters. Public repositories (TCGA, UCSC
Xena, TNMplot, GEPIA and TISIDB) were mined to correlate KLKS5 levels with tumor stage, survival
outcomes and immune microenvironment signatures. Results: IHC revealed markedly higher KLK5
expression in TC tissues than in matched normal counterparts (P < 0.05). KLK5 positivity was sig-
nificantly more frequent in tumors > 1 cm versus < 1 cm (P < 0.05) and in patients with lymph-node
metastasis versus those without (P < 0.05). TCGA data confirmed KLK5 up-regulation and showed
that high KLK5 expression predicted poor prognosis (P < 0.05). Bioinformatic analyses further
demonstrated positive correlations between KLK5 and M2 macrophage as well as mast-cell infiltra-
tion, and negative correlations with CD8T-cell and plasma-cell abundance (all P < 0.05). Conclusion:
KLKS is overexpressed in thyroid cancer, associates with adverse clinicopathological features and
unfavorable prognosis, and may shape an immunosuppressive microenvironment. KLK5 repre-
sents a potential biomarker and therapeutic target for TC.
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1. 5|8

FR B (Thyroid Cancer, TC) 2 BRARZFFLE B, 7E 2022 FFABKEESR TP RR, FAREE(TC)
TEAME R RIS F[ 1] TC HP iR ILIE A 2 FL SR HIR B (Papillary Thyroid Carcinoma, PTC),
HOR e 1) 80%~84% [2] [3]. PTC A& A NHI AL ELUT B igd, R 2 A R vT LLES TR oy
WA TT AU Va7 15 20 sl TE RAFs H)RIE58 . 2 b 5% K s PERUHE va 93 491 475 2 11
PRME R [4], FHRATTON R K e RGBS AR S B A . 2H SRR U (kallikrein-
related Peptidases, KLKs)fx ¥]7EEAR FP R B, A5 N H SO R (KLK 1)1 14 Fhis B moi 41 o< ik B
(KLK2~KLK15), HH A K20 i f KR 2 1 B ik DR 4 gy, & B A AN [m) SR A A A A A 1) 4 0
R 24 B R AME[5]. KLKS5 (X4 kallikrein like gene 2 [KLK-L2]. A ff i 2885 A EF[HSCTE])/& KLKs %
R EFE MR 2 —, BH2FRE RS, o] BR800 HEeE A K d g, e kR (= 284
#[6]-[8]. CAEMFiHE KLKS 75 5 300 55 SRS h 50T %2« 8K KA R UG #H9K[9], {HAE TC H)
KRG /b . ASCEN 28R EE S 7, U] KLKS 7€ TC HiRIA . U5 Il AAH o4

2. AREFZE
2.1. EMERESH

2.1.1. KLKS5 FKikKE
K H UCSC Xena. TCGA F1 TNMPlot 4%, TEvz . TC 4141 % 58 FIfe X #E A b KLKS
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Rik.
2.1.2. IBERTRIEBHIE
KH UCSC Xena 1 TCGA #HE, 7 AriliREHIE(Stage. T+ N. M 73 #1)5 KLKS IR

2.1.3. £EFMESH
KH TCGA. GEPIA 1 TISIDB ##fs &, 50iF KLKS FRIAX TC AfFZ MR R

2.1.4. BIEREFFE
KH TCGA ##fs %, {81 1 CIBERSORT Al 22 Sy M=% R4 2 R, F-K A Spearman
I3 HTAR I o

2.2. IIGRZER

etk 2023 4 9 & 2024 5 9 AN S B iR XN REE B FAR BRI SN EHE 32 FARER T AR IR 2
ESEY 90 ] FFAR B i) S8, OB B AR o DT RR B e AL 0 R B0 P 55 15 W LR AR (BE B kR A4 2% 2 em
PAE o YPIAFRHE: (1) FEA S BR XN REEBE FAR BRI SR E IR FARIG)T, ST AR - RELAHA
2N TC; (2) fEABERT AR BT EOT MALTT 6775 (3) IRIRBIRERE . HEERbRAE: (1) AT HRARDIER
AHA HARBHENE Q) AR PIBERA e E: (3) MERBUR RIS HTIZ BTN A Im AL HeRE : (4) SUHEUN
BGRMEREAE S5 (5) HZARMIAGYET AR AW T CRAG BE A R, JFHBRZ RS, Ry
AN BHEBRFRHEST % AT S ARHERIR B, B NN HUIR B 2B 82 11

2.3. MRF*®

2.3.1. BEEELBIES

KLKS —Hi(17 5 : 25109-1-AP). 3}z DAB & i85 G500 B WA s 55 1 B A AR BHE A BR A F o
T HLUL2ERT KA EnVision B, BAREAERARWM N : AU 4 60°CRE v 2 /NN, KT
RS BARE SR KAL s SR AR S R SRS BRI NE R, pH 6.0V B E P N KLKS
—HU(1:200 #FE), 4°CHFE IR IR HIMABAE AR IC I =80, ZIRIFE 30 740 DAB )5,
TR AN, WK% W e b M Rt o S 4 Rt 150 288 I e R ISP 6 R, e A s 5 e A s T
TP FARFNR R, AR RS A HER M 5] S

2.3.2. ER¥HE

KLKS A FEZEA TR, DR SR G RURCR S (e AP IL . 45 e K e
BLEAIEME, IWE GRS FHVEA A &7 LE P 7 AT VPl . & GSRBEVPrdniE: o €10 43). IRIE A
(1 73) B33 02 70) BRME U3 4). PEIVELINZE FEVE 7. I Imagel BIE 73 B B02F X8 BH R 40 AR o Bl
AT E RN, BRIk 3 MURMEAE EENE, DCPFSEME AR IR FE S L, %0
ThRUET 2y FEMEGRM S EE < 5% (0 20) 5%~25% (1 73)~ 26%~50% (2 53%)~ 51%~75% (3 73) >75% (4
93 ATV IT A R V43 5 B P40 M B8 BV 23 ISR AR, K43 0~12 F35 BA<3 43 NFATE(-), >3 73 A FH
PE(+)o FRERZE R ZAERA,  EH P9 e A7 B BB 22 T SR OBV IR B v 4y, AN — B B 28 =
AL BE = A A0 5

24. ZiHESE
KH SPSS26.0 Giil 28 A4h A1 R A e . fF & IESSMITFREER LAY £5)Rmw, T 2K
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5. LAP<0.05 8 P<0.01 FRnEFEAGIUERE L.
3. &5
3.1. KLKS k7K
KLKS5 7E 9 Ffgith &2 P < 0.05) (K 1(a)), TC Hik & T 5% 1IEHWH(P < 0.001) (4
1(b)s B LA 1(e)), BERFEAFIFESL(P < 0.001) (K] 1(c)).
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Figure 1. Differential expression of KLKS5 in pan-cancer and thyroid cancer

L. KLKS5 FEZ B R BRI E R HRAER

3.2. IGARFRIEHHE

KLK5 FRikff Stage. T+ N. M pHIETF i@ 2), EEFREGU AR Rl g fEk
AR

33. £ESH

TCGA 1 KLKS5 & #FiE4] 0S #JH(P=0.052) (i 3(a)); GEPIA. TISIDB ¥4/ % 57 & # (P < 0.05)
(B 3(b)FIFE 3(c))o BLESERKH, KLKS FIAZK AT e H R s 2 B S ¥l f5 A= a4
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Figure 2. Association of KLKS5 expression with clinicopathological features in thyroid cancer
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Figure 3. Association between KLKS5 expression and survival prognosis

& 3. KLK5 RIESEHFEME

3.4. RIERIFE

THCA ' 22 Pl e 4n B i £ FE (& 4(a)). EEWRAIM MO, FF SR IRANM . 35 AR S 20 i AN & 2 IR K
Y KLKS @ik W3 m TIRRIA A, (BRI, CD8+T 4iMd. yHiciZ CD4+T 4Hfd. iz 4
NG AER A0 LR IA A B2 A T AR B AP <0.01) (B 4(b)). AMKFAN B 4000, ERELNH M2, 5
PER 20 ANE AL IE KA ik 5 KLKS Ik 2 IEADE, 212 B 400 Sz 4. vE 1 NK 4. 4.
CD8+T ZHMIAIEIE I PE T 4iMi Rk 5 KLKS £k 2 FAHK(P < 0.05) (K] 4(c)). il Bm & c&Ek
B, SR A) 2 S RIR LR (E] 4(d)).
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Figure 4. Association of KLKS5 expression with immune characteristics in thyroid cancer

4. KLKS FERREES S REHExH

3.5. FRIREEHLNEESSIE B AL KLKS BFRIA

K Go 2 A ACIFAG I KLKS 7E HOIR e i 41 23 A8 55 15 8 AL 2R b (1 335 . K8 KILKS 78 HOR B e
M RIS, KLKS FERIEEMME, HEFEBEEE 5@), E5(b).

3.6. KLKS fE R IR A A TNESE IE SN P RIRIA

KLK5 7E BRI Al 2 ik B T s IE W AU h ik, ZRE S5 E (P < 0.05). W
% 1.
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Figure 5. KLKS expression patterns across various tissues (SPx100)

[# 5. KLKS FEAR 4R LR AR B FIA 1E 5L (SP*100)

S )

Table 1. Expression of KLKS5 in thyroid cancer tissues and adjacent normal tissues

& 1. KLKS 7E R BRE R LA AR 55 IE BA R R RIE

KLKS5
2059
- [H 4 2 (%)
FOR IR 2 2H (n = 82) 49 59.8
FFODR Mg 55 1E H 414 (n = 82) 22 26.8
e 18.106
P <0.001

3.7. TC AR KLK5 EARKE R SIEKRIBFHEZ BRI X H

B EAZ > 1 om HUREGE B8 10 KLKS FHEREE S THER <1om BEP<0.05). fEkELEHEE
D7, AR (1 A, L KLKS IR B & T OGS, ZR AR % E X (P<0.05).
WL 2,

Table 2. Association of KLKS5 protein expression with clinicopathological features in thyroid cancer (TC) tissues

5% 2. TC AR KLKS EERAERASIGKRFIEFEZ B X R

KLK5
i A BRI k! P
B BTE
15 0.674 0.412
Sk 16 8
otk 33 25
W 0.269 0.604
>55 % 33 16
<55 % 24 9
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WRCA 2 0.001 0.976
l 15 10
x 34 23
i gd A% 6.136 0.013
>1 cm 30 11
<l cm 19 22
ikt H 0.017 0.898
R 29 20
€23 20 13
AR 2.248 0.134
l 41 23
&’ 8 10
ML 18.307 <0.001
] 34 7
7 15 26
4. ig

KLKs SR F W, H 15 NMLEREAMRDIERAR, 15 19 59k E[10]. KLKs 752
AW AR IR K AR R SR, ALHEGE M AL B (ECM) B . A AR . S e i . H4MB 2507 I Kk 1%
JTZARR, RERARE . AU MR A5 2 P A B B FR K DGR T 11]-[13].

KLKS 1E4 KLKs FFEM— 51 nl i AR AN B4 0 S R 0, REISCRA A i 1 (1 J 5 3R R A
KRF, dEffedt s R B, BB EMEA R 14]. LK, KLKS 598N 7ot H 2552
FVE. R, KLKS fEFE MBS, B 0. S0, ALWE. OPElm . bt mra e
45 EL i S G I R b S Rk . XBAE N[1418F 7RI KLKS FEE/ N0 g 2H 23 b B PR R IA 3R B3
THEFHHL, H5 MR AR KR AEAE A 0%, AT RE T AR N PP Ak /N e 6 3 TS A R
bro FFEEZE N[5 FE R BUE T8 PR KLKS RIE KT s 512 28 IR RO B R R A ¢, AL HER I
HEM . @ BN EVERR LSS . RIS S5 N[0 78 KB KLKS =3 iA G581 8 S bt t:, JFHS
BEUT R LA . B EMPUE A RA XK. RPN KLKS 5008 St g A7 ¢ .

AP 5 I 3o B 5 s AR D A I TC g 21 41 598 57 1 40 KLKS RIARE L, 45 R RPL, KLKS
£ TC AR RIL B E T Wi TCGA Hdls ik — 5 43 #r FL A B I PR B2 23 T 50, FRAT TR IR
£ Stage 73 T 40 N 20 M A &I, (#0023 Gt 2 30, (R 7E S A I PR 2R
FAES M, FRAT145 H KLKS 5tk 458 L EAA S, X gt Shikse st /KPS mRNA KF
IAR—F, BREA 4 E W0 A 5. A GEPIA Al TISIDB ## F, KLKS5 m&iadlm g SAb
W20 TIRRIA A, KLKS Rk /K-F Al 82 HOR IR B A S TS AR P bs 9. i — 20 R A
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CIBERSORT HyZx} FOIR e e T 858 v KLKS 0K 5 5 98 G 2 240 B i =F B2 (1 R BC PR kAT R AT . AH
FME T R, KLKS ik 5 R M B 1. M2 Y SRS . 5 B A K4 R 3 A0 IR K 40 B (32 i =
HERWZIEM MR, KLKS REAKFHIL B 40, Sz, 7k NK 41/, 2400, CD8+T 41
J R SRR T UM iR 2 2 UG, 3o KLKS W RES 5 1 % FOR IR e iR B (1 S

AL T KLKS MIRIESIERRECR, R ER, KLKS 7 FURIRE AL R 1 P %
R E TS RN, SCRGERFEREER, BHESRIFE (P <0.05). X T IR EARHE T T,
TC IR EL 5 4% () HOIR I 8 1) KLKS FH M 30K 21K T4 Ik EL 45 5 8 1) HEOIR e 28 25 1 KILKSS FHMERIA
(P <0.05). EfE <1ocm PR EEHERERMT EL > 1 om FIHR I B # KLKS FHERIE
R(P<0.05). Z&ERM—DUESE, KLKS fEMR44ih 2B EmERE, AHIRIAKE GBS K
JE IR

i gg P ik J 5 e B 2 2 DRI R L R P B 5 51 T e R AR B8 I X — I R b A% Lo 5 . B0
Je A 55 (Tumor Microenvironment, TME) & FHa 4 . S 4 . IR AR OC e AF 4E4n i . A B2 4 i J2 Ho oy
WA R AR L SR S A M AR R T SR A TR F SRV R R S A AR, R ER B AT IR A
PR AN R A AT A R AR SR 16]. TERMRNZ I Je R e i b, ENRANAR S L, HRRSAT
TR RE. RERERKAERE. Hal ki TME 4RSS kA MUM2 ik, b M1 R E 40
R LR FL 2 2 K R A, i M2 B B RGN A rT R R AR AR R R R RO B VR IT
(i 2P, S REIE I i 2 Fh A R R 1 — D HE S IR R [17]. 5 RERIRIE, M2 EWEGH 0 7E FR e
(9% A 5 e R b AR FH[ 18] AHFFE R I, KLKS5 76 HUR IR 420 i R3E /K F 5 M2 B i oy
PEAREY 2R EADE, $28 KLKS AT g im it i M2 0G40 A AR Ak ok ol B 42 34t B DR JIa fr sk 3t i
JIES K 4 6L 2 e 8 5P 5 v A0k e 4 6L 2 ) T2 B IR -1 (SCR) R 55, BRI A i A KR -F-(VEGF) « J4f
AN KR -2 (FGF-2) H: 4@ &K E -9 (MMP-9)2% & M & A8 s H 1 5 8 g, B Be it g Ak
FRANIIR 1R ZE[19]. BARFTCRN, 15223 P8 JE 4t B I il o e g o e 8 s 3, L% B mT AR R S 4B b
TO 8 SRR A7 N R [20] SRTH , KLKS 5 AE K40 2 8] 1 5% R LR IE , A ik — B IR AN LR ZR

g AR, KLKS fERCIRIS A B B3 mkik, FAMES BN S W5 A E, A8 N
I B B2 b 64 S 697 #E T . ML L, KLKS RIAS M2 B BN e 2 A SE, $eniinTi@id &
98 RGN M R R I R gk B s AR, KILKS /KPR ml feilid B 40, i 2 I8 4 p R Ak Al R 40 f e
JigRa et JE R OR AR, O KILKS 2R R O RE TS 384 T 35 1l

SE

[1] Bray, F., Laversanne, M., Sung, H., Ferlay, J., Siegel, R.L., Soerjomataram, L., et al. (2024) Global Cancer Statistics
2022: GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA: A Cancer
Journal for Clinicians, 74, 229-263. https://doi.org/10.3322/caac.21834

[2] Boucai, L., Zafereo, M. and Cabanillas, M.E. (2024) Thyroid Cancer: A Review. JAMA, 331, 425-435.
https://doi.org/10.1001/jama.2023.26348

[3] Chen, D.W., Lang, B.H.H., McLeod, D.S.A., Newbold, K. and Haymart, M.R. (2023) Thyroid Cancer. The Lancet, 401,
1531-1544. https://doi.org/10.1016/s0140-6736(23)00020-x

[4] Laha, D., Nilubol, N. and Boufragech, M. (2020) New Therapies for Advanced Thyroid Cancer. Frontiers in Endocri-
nology, 11, Article No. 82. https://doi.org/10.3389/fendo.2020.00082

[51 FERAR, A, NHSUSM R e e T f B U R[], RG24, 2023, 34(11): 1661-1666.

[6] Michael, I.P., Sotiropoulou, G., Pampalakis, G., Magklara, A., Ghosh, M., Wasney, G., et al. (2005) Biochemical and
Enzymatic Characterization of Human Kallikrein 5 (HKS5), a Novel Serine Protease Potentially Involved in Cancer Pro-
gression. Journal of Biological Chemistry, 280, 14628-14635. https://doi.org/10.1074/jbc.m408132200

[71 Michael, I.P., Pampalakis, G., Mikolajczyk, S.D., Malm, J., Sotiropoulou, G. and Diamandis, E.P. (2006) Human Tissue

DOI: 10.12677/acm.2026.1631068 2690 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1631068
https://doi.org/10.3322/caac.21834
https://doi.org/10.1001/jama.2023.26348
https://doi.org/10.1016/s0140-6736(23)00020-x
https://doi.org/10.3389/fendo.2020.00082
https://doi.org/10.1074/jbc.m408132200

LR 5%

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Kallikrein 5 Is a Member of a Proteolytic Cascade Pathway Involved in Seminal Clot Liquefaction and Potentially in
Prostate Cancer Progression. Journal of Biological Chemistry, 281, 12743-12750.
https://doi.org/10.1074/jbc.m600326200

Yousef, G.M. and Diamandis, E.P. (1999) The New Kallikrein-Like Gene, KLK-L2. Molecular Characterization, Map-
ping, Tissue Expression, and Hormonal Regulation. Journal of Biological Chemistry, 274, 37511-37516.
https://doi.org/10.1074/jbc.274.53.37511

Zhou, S., Liu, S., Tian, G., Zhao, L., Wang, H., Li, Y., et al. (2022) KLKS5 Is Associated with the Radioresistance,
Aggression, and Progression of Cervical Cancer. Gynecologic Oncology, 166, 138-147.
https://doi.org/10.1016/j.ygyno.2022.05.010

Daneva, G.N., Tsiakanikas, P., Adamopoulos, P.G. and Scorilas, A. (2024) Kallikrein-Related Peptidases: Mechanistic
Understanding for Potential Therapeutic Targeting in Cancer. Expert Opinion on Therapeutic Targets, 28, 875-894.
https://doi.org/10.1080/14728222.2024.2415014

Wenta, T., Nastaly, P., Lipinska, B. and Manninen, A. (2024) Remodeling of the Extracellular Matrix by Serine Proteases
as a Prerequisite for Cancer Initiation and Progression. Matrix Biology, 134, 197-219.
https://doi.org/10.1016/j.matbio.2024.10.007

Boumali, R., David, E., Chaaya, N., Lucas, M., Ait Amiri, S., Lefort, V., ef al. (2025) Deferasirox Derivatives as Inhib-
itors of Kallikrein-Related Peptidases Associated to Neurodegenerative Diseases. ChemMedChem, 20, €202500187.
https://doi.org/10.1002/cmdc.202500187

Agrahari, G., Sah, S.K., Nguyen, C.T., Choi, S.S., Kim, H. and Kim, T. (2020) Superoxide Dismutase 3 Inhibits LI-
37/KLK-5-Mediated Skin Inflammation through Modulation of EGFR and Associated Inflammatory Cascades. Journal
of Investigative Dermatology, 140, 656-665.¢8. https://doi.org/10.1016/].jid.2019.08.434

X, BRE, J57 b, 45 KLKS A KLK13 7EJE/ N o i ik SRR L [T]. PR A28, 2022, 22(2): 194-
197+217+296.

Lei, S., Zhang, Q., Yin, F., et al. (2019) Expression and Clinical Significance of KLK5-8 in Endometrial Cancer. Amer-
ican Journal of Translational Research, 11, 4180-4191.

Wang, C., Yuan, M., Gao, Y., Hou, R., Song, D. and Feng, Y. (2023) Changes in Tumor Immune Microenvironment
after Radiotherapy Resistance in Colorectal Cancer: A Narrative Review. Oncology Research and Treatment, 46, 177-
191. https://doi.org/10.1159/000530161

Zhang, Q. and Sioud, M. (2023) Tumor-Associated Macrophage Subsets: Shaping Polarization and Targeting. Interna-
tional Journal of Molecular Sciences, 24, Article No. 7493. https://doi.org/10.3390/ijms24087493

B, BIH, N, S TR OC B R AN M AE FF PR R AL SR o B 23 A B R SCRIIR ], o bR 1 K,
2021, 48(12): 609-613.

Ribatti, D. (2023) Mast Cells and Resistance to Immunotherapy in Cancer. Archivum Immunologiae et Therapiae Ex-
perimentalis, 71, Article No. 11. https://doi.org/10.1007/s00005-023-00676-x

Lv, Y., Zhao, Y., Wang, X., Chen, N., Mao, F., Teng, Y., ef al. (2019) Increased Intratumoral Mast Cells Foster Immune
Suppression and Gastric Cancer Progression through TNF-a-PD-L1 Pathway. Journal for InmunoTherapy of Cancer, 7,
Article No. 54. https://doi.org/10.1186/s40425-019-0530-3

DOI: 10.12677/acm.2026.1631068 2691 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1631068
https://doi.org/10.1074/jbc.m600326200
https://doi.org/10.1074/jbc.274.53.37511
https://doi.org/10.1016/j.ygyno.2022.05.010
https://doi.org/10.1080/14728222.2024.2415014
https://doi.org/10.1016/j.matbio.2024.10.007
https://doi.org/10.1002/cmdc.202500187
https://doi.org/10.1016/j.jid.2019.08.434
https://doi.org/10.1159/000530161
https://doi.org/10.3390/ijms24087493
https://doi.org/10.1007/s00005-023-00676-x
https://doi.org/10.1186/s40425-019-0530-3

	KLK5在甲状腺癌中的表达及相关性分析
	摘  要
	关键词
	Expression and Clinical Relevance of KLK5 in Thyroid Cancer
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 生物信息学分析
	2.1.1. KLK5表达水平
	2.1.2. 临床病理特征
	2.1.3. 生存预后分析
	2.1.4. 免疫微环境

	2.2. 临床资料
	2.3. 研究方法
	2.3.1. 免疫组化制作方法
	2.3.2. 结果判定

	2.4. 统计学方法

	3. 结果
	3.1. KLK5表达水平
	3.2. 临床病理特征
	3.3. 生存分析
	3.4. 免疫微环境
	3.5. 甲状腺癌组织和癌旁正常组织的KLK5的表达
	3.6. KLK5在甲状腺癌组织和癌旁正常组织中的表达
	3.7. TC组织KLK5蛋白表达情况与临床病理特征之间的关系

	4. 讨论
	参考文献

