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Platelet surface C-type lectin-like receptor-2 (CLEC-2) induces platelet activation after interacting with its
endogenous ligand podoplanin (PDPN), and plays an important role in promoting thrombosis, assisting tumor

cell metastasis, regulating inflammatory response, regulating lung development, and participating in the expression
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and regulation of maternal-fetal interface during early pregnancy.

Keywords  platelet; podoplanin; C-type lectin-like receptor-2; thrombosis; hypercoagulability

A e i i R e P LA B A i 118 1 DU %
g, SRS AL A RERR AT L D A LA
R BRSO M/ MRE T CHIBEE RIF2Z
12 (C-type lectin-like receptor-2, CLEC-2)7E Ifi./Mi
TG AL AR R AN I A R R L A AR
LA S HIVHR 83 76 (A 9 i 9 8 b iR R . oF
/£ (podoplanin, PDPN){E A CLEC-2ME— 1 4 I
PEECIARTE AT L WL T e
Y5 P /NER G 2o 5 B 5 3 A R it /ARG Ak 2

7% HEA (Date of reception): 2019-06-23

B{E1E#& (Corresponding author): 155, Email: baogemstone@163.com

A —EEH . PDPN/CLEC-2%5 1k i /M AE 1L
FETE B M — Sy o 10 8 7 Tl & 4 AE H o

1 CLEC-2

CLEC-2J8 T & R A B R R 2K, R
THE LA CRIBEE R FEZ K. CLEC-2 mRNA
235 1 I Ik 40 e R0 22 b 3 ol 200 6, G A% A i
NKAUME A4 28 40 i S ki 40 0 45 5 1 CLEC-248E L 7E

HEETH (Foundation item): BIpVI44 HIAFIAH AT H (H201337), This work was supported by the Nature Scientific Foundation of Heilongjiang

Province, China (H201337).



978

I PR 59 i 2 7, 2020, 40(4) http://Icblamegroups.com

NZE /M. BN ER 52 0 5 4l DL S
JIE Kupfer 40 i op 3 4 B0 H A1, B R 1 AE e B
CLEC-27E Il /M DL K B A% 240 . P 11 3 38 EL A A6
FESE, HJE AR HAD S A A A AR K P 3Rk

ANCLEC-25& /4 ¥ i & 432 kD B T8 5 I
mE, EREM TR AR B AF/NER
M CLEC-27E45 1 b BAA — & F2 B 09 AH L1
WA PR ST B 2 R AR A L C AR R AR R
FEL5#3 (C-type lectin-like domain, CTLD) Al
o P 52 1A T 24 R W % 16 55 )7 (immunoreceptor
tyrosine-based activation motif, ITAM)[”]O
CLEC-2 /& iy 5 i IX (4 14> S S R ) A ot 2 IX.
(U ZHERR ) 2H AL, 1T )5 8 DX A 45 YX XL 47 (3%
AW AR HL) . 2 AT . BRI H3AH
BLEER, P YXXLIF A& CLEC-2 5 5 7% 5 1 X dgt
ALY CLEC-2 AN PR BRI 9 JE L AR, A
JEPE IC AR £, 35 i FERhodocy tin FTHIVIG 7 . CLEC-2
i — ¥ £ 41 P9 R L4 2 PDPN, PDPNHICLEC-2
FHE AR FHBETE A il /NP, L5 Sl /N AR T R Y
A 5 CLEC-2FI4MJE M BL A Rhodocytin I /E FH AL
AR

2 PDPN

PDPN iz & 3 A H B il L B2 /N B 41 )]
Ik EL 2 2T AR DXl 1) R B At B R 1T, B S A B Y
B /NER AR 28 40 i i & B RGN, A 4E R R
ZINER U8 A A A7 P R R T R % AN T 3 1 D) R
Wism 4 AT REH™, PDPNAJLE L R4 i b %
N, WWREL P AN . E R . R E A
JH . PR i 6 200 i L R 22 ol e A i 45

APDPNJZ 16371 24 R 2H Bl 19 43 ¥ it i
38 kDAY IHY MRV IR 5 M A 1, R e 7 T4 15
ek b, MR (o= BRI ) . B A
FL AP L 25 48 [ 5 % 22 2R (Ser) A 75 2 R (Thr) %
FEH L R i P R C 3 A 2 T A 0 B R AL
fEE, AR P I EDXXVTPG H B # A b 2 3l
‘JE{UI[L/J\*ﬁ%%iﬁ(platelet—aggregation—stimulating,
PLAG), PLAGX A 31 EKE ¥4 (PLAG1~3),
PLAG3 X [ Thrs2 (55 527 S FE R ) A2 T 7 19 4803 12
TR SEAC A7 0, VR VR 8 Ao -2, 35 2 7 2 FL b
b, Z0-BWEEW R AL T T /MR TG AL
o R WA — A S PLAG3 R JE [ IE Y
PLAG4X, %X 128748 s 6k 2% m] DLk /> PDPN Al
CLEC-2M9%454 . L4k, PDPNTEIA T ML/ R
EX T TIEEZ B T RE LT

3 PDPN/CLEC-2 i S /M iE

PDPN/CLEC-24H B AE H 3 i /N 2 38 2 1
TR (Src) F IR BATEE 5 8 I LA . PDPNZ K
FEARAE M 5 AE Src G SRS 5 T 5 1/ B 2 T i)
CLEC-2MYXXLEUAH B AE IR IITE S 5, &t
A ITAM 7 A7 P > % 24 2 5% 36 (YXXL), T CLEC-2
A —AYXXL, FrPl2A B2 ) CLEC-23Z 143
i BRI %) SH2 435 A Sk E AT MR #5084k, B A
FHEARLE S, Wi Sa ks, &k
A3 5% U T A7 R TR K SRR A (Syk) , S EGPVI
ML /N M 3 T B 9%, 99 A — 7 T T TAM X 385 Y 25
FIK A, 51 I T 40 00 15 1 % 32 8 1 (LAT) |
$ 3L % 1 (SLP-76) . Brutonfi& 24 IR i i (Btk) 2%
WEmR 1k, fe W00 B NG It WL B Ry 5 0 i IR
Cy2(PLCy2) MR Ak, If-fifi L 2R 45 25 41 jfa fiss U+
BB IL I PLCY2 4 i PIP2 (4,5 — i 10 W g 1ok L)
HDAG(H W g MIP3(1,4,5- = HiRE ULEE), 1IP3
5IP3Z RSG5 G J5 (85 B F BElciE A A, 45
Bl G ATPR, S fRATP, A I /MR
4 . AR ERAL e R, 1SR A N BRGE RS Y
JEWADP . M ZEA2(TXA2), JFIERUEEIN B, &
KM% GPIIb/111a, i 2 52748 4540,
PR il /N SR 4

4 PDPN/CLEC-2 @i /NMEEHXS 5%
RHRESHRE

4.1 PDPN/CLEC-2 & i# M ¥

5 1ML 1) DG B TR 1 /N A I 7 A3 40 3R A 1
FERAE, I/ FE T AR T B v 1) v RS, {2
HE AR TE B o FE M BAGFRAL, Z2A /M Z 7R 5
Be R AR BAE = A i fs S o 5, RO sh 4%
PE A R /N B R AT . B T 2R R
i PDPD/CLEC-2 1] it 5 ML A ik 56,

FUIBFo PYE I . PDPNTE E 5 BF 40 M e 3=
TR LR, D i SR 40 B 9 40 i 2% 1 i PD PN
5 17N Al 2R B I L o e ik i A A ZE 1 XU
PDPN “fi5i 1974 2 % L PD PN~ H % 14 5K 119 1fi /)
MOBCE A S A D- R R &, 1M A PDPNY (4
55 JE B G5 PR A A I A5 A I ) A 2R B KO 3
H &, PDPN'IY R K i 5B 440 At 98 40 ffd vl LA 3 3k
CLEC-23{ I /MR, DA TTIT 75 5 1L /)8 Al 2R 8 185 A i
XU, PiPDPNFLAA AT LB WX — ik 7 2Y, mk
IAPDPNAY A LT 4k AR 4 HT 10807 | A K B I
AMELN3197%: | fE A I/ MRS, I HAE



PDPN/CLEC-2 {& AL/ MRS BRIV TE R 1507, 45

979

PUPDPN . 5g FEHTAAE A T nl 40 il i/ 2R 4E

i I CLEC-2 @ B 1 /N BUEE ST F s i ik ke 48
B AL /N B P Il A T A R, T A AR o
/N A B 7 B O /0N B R S M CLE C- 2 3 [R i ok /) B
Py, AR E AR IR . A AR R /N BRAE T
JE K 75 48 WG T EFRIKBE HPDPN Y 3R I8 K
S Th R, CLEC-28k= DL K AlHil CLEC-2 e {&
PDPNREMS B A5 6 hJm T i i Jik s i /N A 3% 4 ik
A, M AYY CLEC-28( 5 PDPN, AJ LAl i
TR K AR B R 7. 4 H CLEC-2 B3l i 789 i /s A
7 4 I HE 1 2R G0 D s DR 2 2 T Bt A4 1Y) BE D B
K I CLEC-28 ¢ RY il /N ¢ 13 I 80 X e J
B BRE 1 R A s, ELR S i i R 4 R T A7 E)
P PO BB B0 /N B L R R AR, IR
CLEC-2 X Il V% I 2116 50 T T i it /N A 3R 45 A i
EERLATT D), CLEC-2 6 = 2B 3R 1 /MR
R EE, Ml e e .

H Hi &1 X AN PD PN 1) B b B B 4 £ 28 A 44 7]
e, 6 & I PDPN L g E SR D2-40 H T 2
ML= mT L B Ak L7 % s NZ-1, 18HS
F1SZ168%f XF PDPN I A AS [ (14 25 #4) 35 ] LA A4 1 4101
i 92 48 it 2% 10 PD PN 5 /N ARE AR R T
PDPNFICLEC-2AJ LA 36 7 1 A4 P 2 g 174 387
J BAMEPFFE IR CLEC-2 5 A4 T 0 56 &
A % B . CLEC-24k [ Y 1fi /)N X 228 1L %) 1fiL /)8 A 38
A IR EE ML AZ AR -4 . ADPEEATBE IE H LY
2, NESWA LR AR BRI D RERY, RS RERK
R E] A BT At ) il /MR I I Sl CLEC 252
PRFE BT ELAT H fn JURS: 7N AR A 3

4.2 PDPN/CLEC-2 {g it B 728 £ B Y [fn 7% % 7% F0 itk
B#%

PDPN/CLEC-2 5 MR I M X R %],
PDPNTE Z P )9 4 M rh 2 3k JF 5 8 35 09 99 J5 A
K. PDPNZE AR B [ 25 11 5 LR 20 i e 240 o S
A R I, S T e L R 4 R PDPN
26 2 T T G Al XU B LR R R
L4 PN R A IS PD PN ) ik % R Sl 25400 o] e g %) e £
A, IR A a5 R, (R IR S R &
PR B A KB WFSE Y R I PDPN R A
AW /0N 41 it 750 it 98 e JH R il e o S RO A, R R
PDPNAE i bk B 45 56 A% 52 i) J 5 Bl

W4 /N BB Il /N B I PD PN i 988 4 D 43 ) AT
POLR IR G, KB AR M/ NMREPDPN
I8 20 A JE) Bl R 1A SR 4, T CLEC-23 A i B /N B
M/NRAIL-F R ER S, XL R LI PDPN

5 CLEC2M M BEAEHRES 15 T /MR &, i
T 412 33 ol 938 40 i 9% B2 Y, PDPN 5 CLEC-245 &
S5, I NRTE AL, 3 AR Y LN B A R 2
Joil B SR A, ek 7 i 9 0 A o iR 4 e 1
PG R ML ZERE Ty, A0 b 9o 200 0 9 =2 1t 3 1) 5 )
;3 VA B e G A0 M 00 1 o 3 A i/ Al )
VLR TCER K ff Bl B PR i IS 4 4, 1
IR R R LW (IWANY T2y = /i € A o NS R i
¥ A6 £ K X F-B(transforming growth factor-f,
TGF-B). MENKAEKKT . W#HRRSE, |
TR0 R 10 A8 A S B 5 T A B I N R T I S Bl
ff”ﬁ*ﬁ(platelet microparticles, PMPs), n] FIRLFh
GRS, g R A K AR E 57 PDPNTHY
i 98 2 i 2R 4R S RE A8 0 — 25 T | B 40 ML P L B 2R
BAHMNMN ., Wik, PDPN/CLEC-238 i i 1L ifiL /)
LN ) Wi N1 e S L s N B i L e
[ < SO I i e B & 2 = S v A ) N
o8 200 4 1 A SNIB R AL R R

WFFE 2 R B LA Y A0 M P R R Y
PDPN AJ i ik i i g vk L8 768 198 A= ol e AR 32 i 97 240
M2k 25 %% . PDPNAE N FLAR I MCE7 41 il v
FEIR AT LA HEA P firb g bk E 48 194 £ 3 96 4 L o)
RS X R T  1. 1  ietk 40 B s BT L
A R TR A 22 M S SRR LG RS, RV N
0 1 FAPDPNA] LUZ T Ik A TR R, i ad
BRI I A AT I AL B A

4.3 PDPN/CLEC-2 ¥ RIE K

TERIERPLT , BRERE M E WA ERED
PDPNI Z [, JFHEAE MR, 5% 1m /)
M i AL R AR T B . R 1 I A1 %55 Y PD PN
T i /N TR CLEC -2 4H B AR FH RE A% 18 15 Jife 75 1 45
TR /0N P 4 58 20 95 T RN 2R RE B V., PD PN TG
I /M B CLEC-2 52 Bt R AE A Ll , il /) p 3%
[i CLEC-2 iy Sl 2 34 i 1 L S BT 250k 25 4 1) /™ o A
FE, NEZ S ERERE , N 2 M RE R,
ff IPDPN/CLEC-2%F R JE L b A P 1ERH . 5
— T, FERIERE T, REEWEAM &L Th17 T
4 - PDPNMERIE LIH, B EEAIMTNE-afl 53
BERm', kM PDPN/CLEC-245 4 )5, 1
9 Y PR 7 AR A PR, (R R AN Al B 4
S RYL TR L FEAZ AW, MR Y, ER
JEIF Y, PDPN/CLEC-2%liA a] L) 4k 59 EL 45 /Y
SEREME B Ak PR R K Y ORI BV TR A
M /MR CLEC-27E 1IEH 15 % N A S5 PDPNAH B {E
I, H R e BUR S R R IR G & B O B oA B AR



980

I PR 59 i 2 7, 2020, 40(4) http://Icblamegroups.com

JiI, Payne R BL: AL T I JC B A i 7
th, bR EPDPNAY %L L, fLfiTH CLEC-2
B 720/ LRI P D PN e 37 Ik e 4 1
A, SIEM E A PDPN S CLEC-2M AR AL HE T
IR AR

4.4 PDPN/CLEC-2 AT L E

IR F IR I K2 40 9 PD PN i PDPN/
CLEC-2i& R IGfb I/, ke - i - i e, 7
JVRS T 399 0T DA S ol YRR LA Ay, R 4R R R
B B B IR BT GE-B, 3K A
() K7 40 B 4k ok 2 38 oS- 43 WLIWL BN 26 4 (a-SMA) (1)
it LS 2T 2 40, — A ok i E R R T
PDPNu # CLEC-28k = (/) Bl Az B 2 A3 I Wi
SRR 2 T S, RS & BN U v R P LT %
7 - SMAPBH P 6 il LR 2T 4 20 0, DA TG -5 50 34 3
P £ 2 B 2K R T S T

4.5 PDPN/CLEC-2 & 5 H R mupy it B

W55 PYES:PDPN/CLEC-25 5 £ Fli i 1
K Kk SRR . PSRN R IA A PD PN S i i
AL /R F T CLEC-240 45 &, 2k B: iR AL ifg
M5 A i o CLEC-219 363k 52 NG0B AR 1 B i &%
(human chorionic gonadotropin, hCG)FIMEF &K 1
S JE$E, CLEC-2 X PDPNTE R Z2 W]+ - i L1 1
G KA S R R m RN . H AR TS
BHLPCLEC-2# K%k, PDPNEIAKE, M
TEWI R 219, CLEC-2MIPDPNAY I8 5 1E % 4
URICHA 522 %), HEMICLEC-2 X PDPNTE 45 E 4141
W SR SRR T RE S T I AR

CLEC-23 & A Z& G i B [ 55 7 18 (HIV-1) 1)
— B B, D AR AR A RS HIV-1, R
G TR Y N R R e B R
A WF5E BORIE 52 1 /R i 3 PDPN/CLEC-2 15 & i
%A /N BB JBR A9 1 o G ak R v YT A O 4
R, XA H R EE AR . Ak,
PDPN/CLEC-25liE i A BAE T, 5 5 58 L 4F 4
IR ZH B 3 W CCLS , i 4 A 4 IR ) 34 %
P /NI B4

5 45iE

PDPN Y5 CLEC-2#H B AE TG L i /M, 7E A2
HE MR T R . P B R A0 MR R . RN R E
N B AR . 25 N BRI A
KEHMEET WA ERLEZNIEMN, PDPN/

CLEC-21F b L /Ml H AR HIBLH 9 J5 2l 2 filh, X
PDPN/CLEC-2F) 4= B K BEAE A F — 25 W1 5%
DL SRV E fE 2 Fh i 33 A AN A A F KR
M . PDPNAHICLEC-2A] Ge/E Ry s 78 By i I 44 14 2%
DA K B b 98 2 A% S5 25 W0 R A FHRE 0, Ayl e e BE
PR IR W R B A

S 3k

1. Gitz E, Pollitt AY, Gitz-Francois JJ, et al. CLEC-2 expression is
maintained on activated platelets and on platelet microparticles[J].
Blood, 2014, 124(14): 2262-2270.

2. Schlesinger M. Role of platelets and platelet receptors in cancer
metastasis[ J]. ] Hematol Oncol, 2018, 11(1): 125.

3. Suzuki-Inoue K. Roles of the CLEC-2-podoplanin interaction in tumor
progression[ J]. Platelets, 2018, [Epub ahead of print].

4. Martyanov AA, Kaneva VN, Panteleev MA, et al. CLEC-2 induced
signalling in blood platelets[ J]. Biomed Khim, 2018, 64(S): 387-396.

5. Chaipan C, Steffen I, Tsegaye TS, et al. Incorporation of podoplanin
into HIV released from HEK-293T cells, but not PBMC, is required for
efficient binding to the attachment factor CLEC-2[J]. Retrovirology,
2010, 7: 47.

6. RayesJ, Lax S, Wichaiyo S, et al. The podoplanin-CLEC-2 axis inhibits
inflammation in sepsis[ J]. Nat Commun, 2017, 8(1): 2239.

7. Hur J, Jang JH, Oh IY, et al. Human podoplanin-positive monocytes
and platelets enhance lymphangiogenesis through the activation of the
podoplanin/CLEC-2 axis[ J]. Mol Ther, 2014, 22(8): 1518-1529.

8. Tsukiji N, Inoue O, Morimoto M, et al. Platelets play an essential role in
murine lung development through CLEC-2/podoplanin interaction[]J].
Blood, 2018, 132(11): 1167-1179.

9. Suzuki K, Fukusumi Y, Yamazaki M, et al. Alteration in the podoplanin-
ezrin-cytoskeleton linkage is an imporant initiation event of the
podocyte injury in puromycin aminonucleoside nephropathy, a mimic
of minimal change nephrotic syndrome[J]. Cell Tissue Res, 2015,
362(1): 201-213.

10, E, B TRM. M/MR C BUBEAE A2 R L5 AR VRSO BT
JE[J]. LA EE2E, 2016, 30(3): 189-191.

WANG Hao, LUO Leiming. Advances in platelet C-type lectin-like
receptor 2 and thrombotic diseases| J]. Pract Geriatr Mar, 2016, 30(3):
189-191.

11. Tamura S, Suzuki-Inoue K, Tsukiji N, et al. Podoplanin-positive
periarteriolar stromal cells promote megakaryocyte growth and
proplatelet formation in mice by CLEC-2[]J]. Blood, 2016, 127(13):
1701-1710.

12, RFIMER, XIS, 85 8 T UL BE R A2 M2 (CLEC-2) BT 8 E



PDPN/CLEC-2 i flfil/ M 55 A S A ATF 7

e Iy, A

981

13.

14.

1S.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Je()). &2
WU Lijun, LIU Jie. The research progress of calcium-dependent lectin-

H2ER (2R, 2013, 40(1): 102-105.

like receptor (CLEC-2)[J]. Fudan Univ ] Med Sci, 2013, 40(1): 102-105.
Suzuki-Inoue K. CLEC-2/podoplanin and thromboinflammation[J].
Blood, 2017, 129(14): 1896-1898.

Navarro-Nuanez L, Pollitt AY, Lowe K, et al. Platelet adhesion to
podoplanin under flow is mediated by the receptor CLEC-2 and
stabilised by Src/Syk-dependent platelet signalling[J]. Thromb
Haemost, 2015, 113(5): 1109-1120.

TREET, B . 1/ MRCET Y52 PR CLEC-2 R i £ A TE MR %
b I HE R 7). IR B R IESY, 2017, 44(12): 844-844.

XU Menggqiao, ZHAO Yiming. Research progress of new platelet
receptor CLEC-2 and podoplanin in tumor metastasis[J]. Cancer Res
Prev Treat, 2017, 44(12): 840-844.

A, A R, 45, R E TR & A R T B
R [J/OL]. a4 =ik, 2018, 25(4): 345-348.

DONG Yij, LI Guange, YAQO Yi, et al. Research progress of PDPN in
carcinogenesis and development of cancer[J]. Journal of Chinese
Oncology, 2018, 25(4): 345-348.

Pan Y, Yago T, Fu J, et al. Podoplanin, requires sialylated, O-glycans for
stable expression on lymphatic endothelial cell and for interaction with
platelets[ J]. Blood, 2014, 124(24): 3656-3665.

Kaneko MK, Kato Y, Kitano T. Conservation of a platelet activating
domain of Aggrus/Podoplanin as a platelet aggregation inducing
factor[ J]. Gene, 2006, 378: 52-57.

Sekiguchi T, Takemoto A, Takagi S, et al. Targeting a novel domain
in podoplanin for inhibiting platelet-mediated tumor metastasis[J].
Oncotarget, 2016, 7(4): 3934-3946.

Pollitt AY, Poulter NS, Gitz E, et al. Syk and Src family kinases regulate
C-type lectin receptor 2 (CLEC-2)-mediated clustering of podoplanin
and platelet adhesion to lymphatic endothelial cells[J]. J Biol Chem,
2014,289(52): 35695-35710.

Quintanilla M, Montero-Montero L, Renart J, et al. Podoplanin in
inflammation and cancer J]. Int ] Mol Sci, 2019, 20(3): E707.
S, MG A R T RO B R S (). AR BERL
43(6): 417-421.

J&, 2012,

WU Hong. Calcium signaling in platelet activation[]J]. Progress in
Physiologil Sci, 2012, 43(6): 417-421.

Mir Seyed Nazari P, Riedl J, Pabinger I, et al. The role of podoplanin in
cancer-associated thrombosis[J]. Thromb Res, 2018, 164(Suppl 1):
$34-539.

Nakazawa Y, Takagi S, Sato S, et al. Prevention of hematogenous
metastasis by neutralizing mice and its chimericanti-Aggms/
podoplanin antibodies[ J]. Cancer Sci, 2011, 102(11): 2051-2057.
Riedl ], Preusser M, Nazari PM, et al. Podoplanin expression in primary

brain tumors induces platelet aggregation and increases risk of venous

26.

27.

28.

29.

30.

31.

32.

33.

34.

3S.

36.

37.

thromboembolism[ J]. Blood, 2017, 129(13): 1831-1839.

Kato Y, Kaneko MK, Kuno A, et al. Inhibition of tumor cell-induced
platelet aggregation using a novel antipodoplanin antibody reacting
with its platelet-aggregation-stimulating domain[ J]. Biochem Biophys
Res Commun, 2006, 349(4): 1301-1307.

Payne H, Ponomaryov T, Watson SP, et al. Mice with deficiency in
CLEC-2 are protected against deep vein thrombosis| J]. Blood, 2017,
129(14): 2013-2020.

May F, Hagedorn I, Pleines I, et al. CLEC-2 is an essential platelet-
activating receptor in hemostasis and thrombosis[ J]. Blood, 2009,
114(16): 3464-3472.

B MG. HTOF 2 B F (podoplanin, PDPN) B 5 FEHTIA 1 il £,
SE S HBIBESED]. J5 0 : IR K2, 2016.

ZHAO Xinpeng. A study on the preparation, identification and
application of anti-podoplanin antibodies[D]. Suzhou: Soochow
University, 2016.

Hitchcock JR, Cook CN, Bobat §, et al. Inflammation drives thrombosis
after Salmonella infection via CLEC-2 on platelets[J]. J Clin Invest,
2015, 125(12): 4429-4446.

Deepa AG, Bindu Janardanan-Nair, Varun BR. Podoplanin expression
in oral potentially malignant disorders and oral squamous cell
carcinomalJ]. J Clin Exp Dent, 2017, 9(12): 1418-1424.

Chen Y, Keskin D, Sugimoto H, et al. Podoplanin+ tumor lymphatics
are rate limiting for breast cancer metastasis[J]. PLoS Biol, 2018,
16(12): €2005907.

732, BRURE, MR, 4%, Podoplanin?r 3E /N AR v 1
K [J]. bR AR (B 22 ), 2016, 49(2): 357-359.

XIE Limin, BAO Xuhui, LIN Chen, et al. Expression of podoplanin
in non-small cell lung cancer[J]. Journal of Peking University. Health
Sciences, 2016, 49(2): 357-359.

4. PDPN5 CLEC- 2t 3 I /MR A 5 /) Bl R (5 23 08 ) il
AR IIFT [D]. K45 HMKRE, 2018

SHEN Minjia. PDPN and CLEC-2 interaction promotes platelet
mediated murine melanoma pulmonary metastasis[D]. Changchun:
Jilin University, 2015.

BEIR . /TR # A PDPN Y CAFs 75 FLIR I A 8 i1
FAEAUHIHIE[D]. S5 F MK, 2017

CAI Dongyan. The function and mechanism of platelets and PDPN
overexpressing cancer-associated fibroblasts in the development of
breast cancer[D]. Suzhou: Soochow University, 2017.

Agnihotri NS, Astekar M. The role of novel prognostic markers PROX1
and FOXC2 in carcinogenesis of oral squamous cell carcinoma[]]. J
Exp Ther Oncol, 2018, 12(3): 171-184.

Arimoto S, Hasegawa T, Takeda D, et al. Lymphangiogenesis and lymph
node metastasis in oral squamous cell carcinomal[J]. Anticancer Res,

2018,38(11): 6157-6162.



982

I PR 59 i 2 7, 2020, 40(4) http://Icblamegroups.com

38.

39.

B2 2¥. CLEC-25podoplanin 78 A\ ZE IR L it (4 335 518
D). J5IM: TRINKAE, 2010.

XUE Lirong. Expression and regulation of CLEC-2 and Podoplanin
at human maternal-fetal interface in the first-trimester pregnancy[D].
Suzhou: Soochow University, 2012.

Asai ], Hirakawa S, Sakabe J, et al. Platelets regulate the migration of

keratinocytes via podoplanin/CLEC-2 signaling during cutaneous

A A U7, T 5. PDPN/CLEC-23f fL 1L/ MR 55 A
MRS T (T I R 59w B, 2020, 40(4): 977-982. doi:
10.3978/j.issn.2095-6959.2020.04.028

Cite this article as: XU Fang, BAO Yushi. Research progress in the
relationship between PDPN/CLEC-2 activated platelets and diseases[ J].
Journal of Clinical and Pathological Research, 2020, 40(4): 977-982. doi:
10.3978/j.issn.2095-6959.2020.04.028

40.

41.

wound healing in mice[ J]. Am J Pathol, 2016, 186(1): 101-108.
Nakamura-Ishizu A, Takubo K, Kobayashi H, et al, CLEC-2 in
megakaryocytes is critical for maintenance of hematopoietic stem cells
in the bone marrow[ J]. ] Exp Med, 2015,212(12): 2133-2146.
Tamura S, Suzuki-Inoue K, Ozaki Y, et al. Peri-arteriolar
megakaryopoietic microenvironment via reciprocal CLEC-2/PDPN

axis in bone marrow][ J]. Rinsho Ketsueki, 2019, 60(7): 834-842.



