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The Role of Protease-activated Receptor 4 in Tumors

Wu Lingyan', Ye Jingjia'**, Cao Jiang'*
(‘Clinical Research Center; the Second Affiliated Hospital, School of Medicine, Zhejiang University, Hangzhou 310009, China;
*Chu Kochen Honors College, Zhejiang University, Hangzhou 310058, China)

Abstract  Protease-activated receptor 4 (PAR4) is a member of protease-activated receptor family. It can be
cleaved by specific proteinases at specific site within the extracellular N-terminus, and the new N-terminal exposed
can act as an unique “tethered ligand” that binds to and activates the receptor itself, and regulates the downstream
signaling networks mediated by its coupled G protein. Recent studies have shown that PAR4 may play different
roles in different malignant tumors. Overexpression of PAR4 has been observed in human cancers including
hepatocellular carcinoma, colon cancer, breast cancer and chondrosarcoma, while down-regulated expression
of PAR4 has been reported in gastric cancer, lung adenocarcinoma and esophageal squamous cell carcinoma,
which indicate that PAR4 may trigger different signalings via distinct mechanisms in tumorigenesis, invasion and
metastasis. Further systematic investigations on the relationship between PAR4 and malignant tumors will elucidate
the molecular mechanisms of PAR4 action, and provide more ideas and the basis for developing novel PAR4-related
cancer diagnostic techniques and effective anticancer drugs/therapies targeting PAR4.
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Fig.1 Diagram illustrating the structure of PAR4
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a: T IR PARSIIN-Si K A%, 05 i N-3i 15 5 IK, 7EPARs I BT C A4 (TL), 1XAC /& 5 PARs AR 35 — A2 /K31 (2nd extracellular loop) 4 £ 7= 42
5 e b BHILASFTRCAR I L5 IR, AN 0T S A N-3im, 3 m] S0 PARs ™ A5 5
a: the activating peptide cleaves the N-terminal end including a peptide rest-from the receptor, creating a new tethered ligand (TL). The TL binds to the

2nd extracellular loop and creates a signal. b: Peptide activation with and without proteolytic cleaving.
E2 PARsHIETREEI(IRIESH XH[7IES)
Fig.2 Activation of PARs (modified from reference [7])
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1R ZEREL RS vt 20 2 U, ki g = 2t
PARS[1) 43K 1 i g 41 B A=) 447 22 4k, PAR4
VE B LR 2 AR 2 —, 5 IR 1R R A e ml A7 A
—E M ORI . N R AR A L R (JJ012) 75 Bt i 1 Ak
RIS, 525 (0 IR 41AH b, PARAZE AW i T,

PARA ) 3 1 7K A1 ANH 55 e it By A7 AE — 7€ 5%
AR, 5 R R A AR A ORI A R R
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AR B, 1 S o AR B R AR S A g 41 ZAPAR4
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PARMIG 14 I HPARA S B 1 ALY,

7 B IOATF T TR R B, PARAJE 111 s H 3
AR T R 40 0 RAGSHINS7H, H X 2 1 g 41
M EINPARARIA N, 25 H AL 254)5-Aza-dC ] LA
MK S PARALE % 41 L RAGSH 1R i5. B Im414:
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Table 1 Expression of PAR4 in tumor tissues

igHEait] PAR4ZKIE AHRF IEH H LM A4 225 iR
Tumor type PAR4 expression Alternation as compared to matched normal tissues References
Colorectal cancer Positive Increased [16-17]
Esophageal squamous cell carcinoma Weak positive Decreased [15]
Gastric cancer Weak positive or Negative Decreased [13]

Lung cancer Moderate positive [24]

Lung cancer Decreased [14]

Oral squamous cell carcinoma Positive Increased (P, gingivalis infection) [20]
Astrocytomas Positive [25]
Breast cancer Negative [26-27]
Breast cancer Positive [28]
Hepatocellular carcinoma Negative [29]
Hepatocellular carcinoma Positive [30]
Leukemic mast cell line Positive [31]
Melanoma Negative [32]
Prostate tumor Negative [27,33]
Prostate tumor Positive [34-35]
Renal cell carcinoma Negative [36-37]
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Fig.3 Schematic representation of the downstream signaling pathways involved in thrombin-induced PAR4 activation
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MMP-9
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Fig.4 Proposed schematic model for proMMP-9 secretion
and activation in SAS cells infected with P. gingivalis
(modified from reference [20])
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